

















traps help uncover 


hidden 
Steam treasure 





TRY A TRAP—FREE! 


The facts are these: 


A large southern chemical company 
about a year ago was up to capacity on 
their boilers. New process units 

were being added, requiring more steam— 
a new boiler seemed inevitable 


About that time they began replacing their old-type ® 
traps and bleed-off valves with Yarway Impulse Steam Traps and 
Strainers. Today, even with the new process units added ad 
their daily steam consumption is nearly 100,000 lbs less than a year ago- 


the superintendent gives Yarway Impulse Traps credit for the saving 


Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.’s at top temperature into your product or process 
to get equipment hotter sooner and keep it hot! 


Yarway’s have ll other advantages, too—such as smai// size 
low maintenance, low cost, and availability from 

over 200 Industrial Distributors 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 

service engineer. 


YARNALL-WARING COMPANY 


Ww ° 
128 Mermaid Avenue, Philadelphia 18, Pa the steam trap designed 
with more production in mind 
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Point 4 Factor rim 


is the answer to those few types of ap- 
plications where reduced capacity trim 
is required. It is available in V- port and 
solid turned designs for double or 
single seated Valves (sizes 1%" 
through 12”) and in a wide variety of 
materials. 


MASON-NEILAN 


Regulator Co. 
1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Ofhces ov Distributors in the Following Cities: 
New York « Syracuse « Chicago + St. Louis 
Tulsa * Philadelphia « Houston « Pittsburgh 
Atlanta «+ Cleveland « Cincinnati + Detroit 

San Francisco + Salt Lake City + El Paso + Boise 

Albuquerque « Charlotte + Los Angeles + Denver 
Appleton + Corpus Christi « New Orleans 

Louisville * Birmingham 
Mason-Neilan Regulator Co., Ltd. 
Montreal and Toronto 
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What one analysis gives you maximum 
tube life per dollar? Ask the experts! 


This month's report is on: 


Has high degree of 
conditions up t ! 
ance and 
ing 
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to oxidation or 
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YEARS AHEAD~— THROUGH EXPERIENCE AND RESEARCH 





hp and only one analysis of high temperature 
steel tubing can give you maximum tube life 
per dollar under a particular set of heat, pressure, 
corrosion and oxidation conditions. 


The Timken Company's metallurgists are recog- 
nized authorities on high temperature steels. Backed 
by more than 20 years research and with 23 different 
analyses to choose from, they'll help you select the 
one steel that will give you the best life/cost ratio. 
And no matter which analysis you select, you can be 
sure of uniform quality, because the Timken Com- 
pany controls quality from melt shop through final 
inspection. 

Let our “RSQ”—Research, Supply, Quality —solve 
your tube problems. Ask the experts! The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


igh temperature tubing must pass many rigid inspections. Pictured above is the cooling bed where 
ligh ve inside surface of Timken high temperature tubing. 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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here's why 
they selected 4 different types of steam traps 





for 4 different applications 


CONDITIONS under which steam traps muct operate vary widely, but 
there is for every service one type that gives maximum efficiency. 
Sarco makes the 4 distinctly different TYPES of steam traps shown 
below. Therefore, Saréo can give you impartial advice on the best 
choice for your particular installation. 
For each of the 4 jobs listed below, the users selected four different 


TYPES of Sarco traps. 


Draining outside tracer lines 
in an oil refinery in New Jersey 


CLOSED 


Type of traps installed: Sarco No. 9 thermostatic traps. 

Why selected: Being thermostatic, they are steam misers. Can't 
freeze, being wide open when cold. Easy to maintain since 
only the bellows moves. Small, light and easy to install. 
Self-adjusting for different pressures. 


Draining heating coils of a 


CASE NO. milk evaporator 


r, 


Type of trap installed: Sarco Float-Thermostatic Trap. 

Why selected: Heating surfaces of the coils must be kept full of 
live steam —this Sarco trap discharges condensate as it 
collects. Can't airbind because the integral thermostatic 
vent gets rid of air, regardless of operating steam pressure 
and temperature. As shown in sketch 3 above, this vent 
does not depend upon the discharge of condensate. 


® Write today for Bulletin No. 145-A: 
Selecting the Right TYPE Steam Trap. 
Sarco Company, Inc., Empire State Bldg., 
New York 1, N. Y. Represented in principal 
cities. Sarco Canada Ltd., Toronto 8, Ontario. 
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compression plastic presses 
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4! crosen = 

Type of traps installed: 100 Sarco Inverted Bucket traps in serv 
ice for 17 years. 

Why selected: Press platens have small horizontal steam spaces; 

the intermittent blast discharge of these Sarco traps scours 

the heating surface. Built-in strainer cuts maintenance costs 





Draining heating coils 


CASE NO. on an oil tanker 





rn 


CLOSED 





Type of traps installed: Sarco LIQUID EXPANSION traps 
No. 871. 

Why selected: Traps on tankers are exposed to freezing weather 
and vibration. Sarco’s No. 871 traps can’t freeze; resist 
vibration, water-hammer, pressure pulsations and super- 
heat. These traps discharge condensate at adjustable tem- 
peratures below 212°F., permitting use of some of the con- 
densate’s sensible heat. 


408 
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improves product quality and output 








You'll save ine 
and trouble on 7 





H.P. VESSEL GASKETS 


Pressure Seal 


Joint Gasket 


-eewhen J-M Goetze gasket specialists 
make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 

Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


Johns-Manville 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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lf better valves 
could be made, : 
POWELL would make them 
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TAYLOR OIL & GAS CO. INSTALLATION at Corpus Christi, Texas, includes 


the three Worthington Type-HM process pumps in foreground for 
pumping gasoline at 310 F. Pumps in background are Worthington 


Type HR's 


7a 


WORTHINGTON TYPE-HM CENTRIFUGAL PUMr—a really versatile 
process pump—iz available with conventional stuffing box or 


mechanical seal, in cast iron, bronze, carbon steel, stainless 


steel and Worthite 


This Heavy-Duty Process Pump 
answers Dozens of Pumping Problems 


This is a heavy-duty 


pump that will handle hydro-car 


process 


bons such as propane, butane, nap 
tha, gasoline and oil chemicals 
such as SO 


anhydrous ammonia 


caustics, freon and 
ind can 
be used for boiler feed and heater 


drain service as well 





Types HR and HB. Twent Type HD. 
sizes Capacit t * t i 


wit 


It’s designed for continuous 
service and will withstand hot or 
cold liquids . . . suction pressures 
to 300 Ibs . . . and corrosive or non- 
corrosive liquids. It’s water-jacketed 
but built so that it can be installed 

ithout water cooling where pump- 
ing temperatures permit 


, 2, Ny 


Type HM. Availa- 


o 500 


The World's Broadest Line Assures You the Right Pump for Every Job 


=" WORTHINGTON — 


Learn more about this Worthing- 
ton Type-HM Process Pump and 
what it can do in your refinery 
pumping applications. 

Write for Bulletin W-341-B14 to 
Worthington Corporation, Centrif- 
ugal Pump Division, Harrison, 
New Jersey. 
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HIGH-SPEED WORTHINGTON TURBINE drives a cen- 
trifugal compressor at 10,500 rpm in Shell Oil 
Company’s Montreal, Canada, refinery. Installa- 
tion also includes 5100 and 9200 rpm Worthing 
ton turbines. 


10,500-rpm turbine is 
third Worthington Compressor Drive Turbine 
installed at Shell Oil’s Montreal refinery 


It was in 1950 that Shell Oil built its new big 
catalytic cracking unit in Montreal. 

And it was three high-speed Worthington steam 
turbines they chose to drive the very vital blowers 
and compressors. The 10,500-rpm turbine, like the 
other two, is so free of vibration that after two years 
of operation its speed can barely be detected on a 
vibrating-reed tachometer 

Cat-cracker service requires continuous 24-hour 
a-day operation so that reliability is of prime im 
portance. Such operation is typical with Worthing- 
ton centrifugal compressor and blower drive tur 
bines. But it’s not the only reason they’re preferred 





in hundreds of plants outside as well as inside the 
U.S.A 

With a high-speed Worthington steam turbine 
you can forget costly speed-increasing gears. You 
easily set the exact speed needed with various types 
of control and governing arrangements designed 
specifically for your requirements. Steam con 
sumption 1s at a minimum, maintenance require 
ments are simple. 
Write for Bulletin 1966 entitled “High Speed Tur 
bines for Your Centrifugal Compressor and Blowe: 
Drives.” T2110 


fete aa fb ee Ge WORTHINGTON q 


MULTISTAGE TURBINE GENERATOR a wartr BOILER FEED SURFACE 


SUROLE STAGE 
TURBINES sets WEATERS Pumrs COMDERSERS = Divi 


TURBINES aS 


Steam Turbines 


A GREAT TEAM IN STEAM 
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OFFERS THE LARGEST CHOICE 
OF STANDARD BUBBLE CAPS 


All Without Die Cost 
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Bubble Cap Bulletin 21 Lists 200 Styles 


As fabricators of the largest choice 
of bubble caps, The Pressed Steel 
Company is saving many customers 
the cost of dies, in addition to 
savings in design and delivery time. 


And, because PSC fabricates from 


the complete list of alloys, we are 
repeatedly able to solve our custom- 
ers’ coking and corrosion problems. 

You will find in PSC Bulletin 21 
the largest compilation of engineer- 
ing data on bubble caps. Complete 


J 


au = 


information is presented for each 
of the over 250 standard styles of 
bubble caps and risers furnished by 
The Pressed Steel Co. Also draw- 
ings for use in determining meth- 
ods of tray assembly. Special caps 
promptly designed. 

Send blue prints. 


N 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


“& A 
4 
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OFFICES 


IN PRINCIPAL CITIES & & *¥& 
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sl ERECTION 


EHYDRATION PLANTS 


YNTHETIC RUBBER PLANT 


OATING PUMP STATION 


PENTINE PLANT 


December, 1952—A Gulf Publishing Company Publication 








HOW EXTENSIVE ARE 
DUPONT SERVICES TO THE 
PETROLEUM INDUSTRY? 


RESEARCH... Petroleum Chemicals Division offers exten- 


sive services in connection with the utilization of gasoline additives. They 
include basic research at the DuPont Petroleum Laboratory as well as the 
facilities of five strategically located district laboratories. Included also are 


the findings developed by the Du Pont fleets of fuel and road test cars. 


SA F E TY- M E D I CA L.. help refiners maintain a high 


record of safety in the use of tetraethyl lead compounds, Du Pont safety and 
medical services include periodic medical examinations, personnel training 


and attendance at tank cleaning and repair operations. 


MA ~ U FACTU RI M G_.. Pont specialists are pre- 


pared to help refiners design, build and put into operation TEL blending 
plants. And they are always available for consultation on any phase of petro- 


leum products manufacture involving the use of additives. 


MAR KETI Ke G_.. marketing, Du Pont offers services such as 


the quarterly motor gasoline quality survey, the production of motion pic- 
tures useful for promotion and dealer training, use of the Du Pont test fleet 
cars for customer and dealer demonstrations and a wide range of sales 


promotion aids. 


E.1. DU PONT DE NEMOURS & CO. (INC.) * Petroleum Chemicals Division, Wilmington 98, Delaware 
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The only evidence of Lummus 


at this stage of the project is a 


team of ‘dozers doing initial 
clearing. But soon it will be a 
completely-integrated petroleum 
refinery ... or a modern chemi- 
cal plant . . . or petroleum chem- 
ical units employing the newest 


and best processing concepts. 


Meanwhile, the earth-movers 


< 


H, 


HOUSTON « 


are prophetic. They signal the 
application of Lummus’ com- 
plete one-contract, one-responsi- 
bility engineering service from 
initial studies through accep- 
tance run. And the trademark 
they wear means that every 
Lummus man who has a hand in 
the project has a strong and 


steady desire to make this the 


38S MADISON AVENUE, 


CHICAGO « 


LONDON + PARIS =* 


it’s a raw site... 


best job ever turned out by 
the company. 


Isn’t this the spirit, quality and 
depth of technical talent you'd 
like to engage for your next 
project? You'll find it in abun- 
dance at Lummus. If you use it, 
you put into force the strongest 
guarantee of a modern, flexible, 


efficient, profitable plant. 


THE LUMMUS COMPANY 


NEW YORK 17, N.Y. 


CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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NEW GASOLINE PROCESSING PLANT, Ringwood 
Oklohoma is insulated throughout with Kaylo Heot 
Insulation. Co-owners: Warren Petroleum Co. and 


a Industries Are Switching 
to KAYLO HEAT INSULATION 


Kaylo Heat Insulation offers an outstanding combination of advan- 
tages —in both performance and application. 

With its effective temperature range—up to 1200° F .. . plus an 
unmatched selection of sizes and shapes and Simplified Dimensional 
Standards that allow nesting, Kaylo Heat Insulation reduces the 
number of pieces required per job. 

Kaylo Heat Insulation is hydrous calcium silicate, not glass. It is 
insoluble in water, incombustible and exceptionally lightweight— yet 
strong. Breakage is almost negligible. Easily cut and fitted, it is installed 
with standard tools. 

You'll find that your jobs can be done better with Kaylo Heat In- 
sulation. Get a// the facts about its advantages. 


WRITE FOR FREE BOOK—'Kaylo Heat Insulation.” 


Address: Dept. N-247, Owens-lilinois Glass Com \ 
KAY pany, Kaylo Division, Toledo 1, Ohio 
. . ° ege Ny 
|. «e+ firstin calcium silicate 


.»-pioneeredby OWENS {ip ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO-—KAYLO SALES OFFICES: ATLANTA + CHICAGO + HOUSTON + NEW YORK + PITTSBURGH + ST. LOUIS 
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55 gallon, 12 gauge solid Nickel shipping and 
storage drums built to L.C.C. Specification 5K. 


How to lower shipping costs 
on highly corrosive chemicals 


Are you concerned with the shipping and storage of dangerous 
and corrosive chemicals? 

Then you'll find these five advantages of Nickel and Nickel Alloy 
drums of interest ...and profitable! 

LIGHT WEIGHT. Nickel and Nickel Alloy drums often cut to 1 the 
tare weight of shipping and storage containers. They save on 
manpower and on shipping and handling costs without 

reducing volume. 

CORROSION-RESISTING. These drums do not chip or peel. 
Their resistance to corrosion reduces metal pickup, helps maintain 
product purity, eliminates need for corrosion inhibitors. 
STRONG. High mechanical strength and toughness mean 

Nickel and Nickel Alloy drums do not crack or break open despite 
rough handling. 

DURABLE. Nickel and Nickel Alloy drums give years of 
trouble-free service. And should minor damage occur. they are 
easy to repair by welding, brazing or soldering methods. 

1.C.C. ACCEPTED. Many corrosives are at present being handled 
with I.C.C. approval. A partial listing includes: Monel® drums 
(1.C.C. Specification 5M) liquid bromine and hydrocyanic acid; 
Solid Nickel drums (1.C.C.—5K) acetyl, benzyl, benzoyl, 
thiophosphoryl, pyrosulfuryl, and thionyl chlorides, as well as 
phosphorus tric hloride and phosphorus oxyt hloride. 

Perhaps you have other corrosives for which I.C.C. specifications 
are not yet established. Now is the time for you to 

investigate Nickel and Nickel Alloy drums so that you can have 
1.C.C. acceptance when these drums again become available 

for extensive use. Write for full information, today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. MONEL® « 'R"'® MONEL © “K"'® MONEL 
“KR''® MONEL + “'S""® MONEL + WICKEL 
WICKER th, ALLOYS LOW CARBON WICKEL + DURANICKEL® + INCONEL® 
INCONEL “*X"'® + INCOLOY + NIMOMICS 
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Can you name the 
10 biggest oil companies ? 


If you can, you are also naming at least nine of the users of Carrier 
Centrifugal Compressors. 

\merica’s largest oil companies are well operated. When they 
invest millions of dollars in new facilities, they insist on rugged, reliable 
equipment throughout. 

And that’s the reason so many of them have selected Carrier Centrif- 
ugals. They know that Carrier has been building multi-stage centrifugal 
compressors for over 30 years . . . that over 2500 of them are now in use. 
They know that this kind of experience adds up to dependability. 

If you'd like to know more, we'll be glad to send you our book, 
“Centrifugal Compressors for Industry.” Write Carrier Corporation, 


Svracuse, New York. 


ENTRIFUGAL COMPRESSORS 


REFRIGERATING EQUIPMENT 


craftsmen ne i the first Carrier Compressor 


thirty years ago «+t ild and test them today 
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T i ving steel with paint is apply” 
i Its primary job is to prevent 
and kill rust tion. TNEMEC Primers do just that, 
by creating 4 neutral condition of steel surfaces, chang: 
ing active rust and corrosive 
neutral compound. 
The second step he finish coat that 
will provide protecti e specific exposure 


hazards involv ed. 


WHAT 1S YOUR EXPOSURE HAZARD? 


atmosphere of coastal 


nd in and 
i the 


Is it submersion in 
» or in fresh water 
No matte is, there is a 


2C Finis 


COMPAN , we. 
131 W. a3rd Ave. North Kon 


Gentlemen: 
Send my copy of your Catalog 50 to: 


NAME — 


FIRM NAME - 
ADDRESS al 
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Something the Admiral didn't know 


BUT CHASE RESEARCH LATER DISCOVERED 


Back in 1870, British ships were often put out of action by 
corrosion of steam condenser tubes. To make these tubes last longer, an 


alloy of copper, zinc and tin called “admiralty” was developed. 


Later, America’s oil industry used “admiralty” tubes in heat exchangers. 


But some types of water caused zinc to separate from the copper. 


Chase research metallurgists then developed a new alloy — Chase 
Antimonial Admiralty* which in many instances more than 
doubled tube life. Alloys of this type have resulted in an estimated 


saving of $32 million a year for the petroleum industry alone. 


Chase brass and copper alloys are available, subject to government controls, 
through jobbers and Chase’s 23 convenient mill warehouses. 


Chase Brass & Copper Co., Incorporated, Waterbury 20, Conn 


*U’. S. Pat. No. 2,061,921 


The type of research that developed Telnic® Bronze, another Chase 
Antimonial Admiralty and other development, makes better aircraft 
Chase alloys goes on at Chase year instrument parts, radar tubes and 
after year, helping industry determine other electronic equipment. It was 
which brass or copper alloy is suited “tailor-made” for industry by Chase 


to each industrial need research metallurgists 


(> h d ) The Nation's Headquarters for 
- BRASS & COPPER 


» & Copper Co. is a subsidiary of KENNECOTT (€ OPPER CORPORATION 


Baltimore Basten Chicago Cincinnat) Cievelend Dallas Denvert Detroit Heuston? indianapolis 


CHASE BRASS & COPPER CO. WATERBURY 70 CONN Warehouses and Sales Offices af Albany = Atlanta 
tsales office only 


Kansas City Me os Angeles «Milweukee Minneapolis Newark New Orieans New York Philadsigha Pittsburgh Provence Mechestet St. lows Sen frencisce Seattle Waterbury 





Outdoors, too, you can count on 


“FEATHERWEIGHT” 85% Magnesia 


You don’t have to Featherweight” 85% 
Magnesia! This versatile, dependable insulation does the 
same efficient job outdoors as well as indoors, on any 


painper 


heating application up to 600°F 


The photograph above shows a part of one of the 
largest outdoor installations of its kind. The thousands 
of feet of pipe in this project carry various liquids and 
gases at many different temperatures. Some ol the lines 
are traced with steam in 44” iron pipe; other lines are 
steam jacketed. In every case it is important that critical 


temperatures be held as closely as possible 


“Featherweight” 85° Magnesia, with a weatherproof 
covering, is an efficient insulation for this application 
It will undoubtedly last the life of the plant—and ne 

+ ! 


lose its eThcrency 


Such service is to be expected of this remarkable mate- 
rial. “Featherweight” 85% Magnesia is structurally 
strong. It withstands reasonable compression, vibration 
and contact. It is physically inert, and its insulating 
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qualities are unaffected by alternate heating and cooling. 
It is entirely mineral, thus, will not burn. When used 
along with K&M Hy-Temp Insulation, its usefulness is 
extended to applications up to 1900°F, 


Your Keasbey & Mattison Distributor is an experi- 
enced applicator able to answer your questions about 
“Featherweight” 85% Magnesia. See him, or write us 
direct for more information. 


Nature made Asbestos. . . 


KEASBEY & MATTISON 


COMPANY + AMBLER © PENNSYLVANIA 








40% LIGHTER 


ier to MO ve 


,.-eas 


PHOTOS COURTESY THE LUMMUS COMPANY 


may be supported or anchored with ordinary carbon steel. 


Moving a 900 ton oil heater is no cinch, but it’s a lot easier 
There’s no need to use expensive, heat-resisting alloys. 


than budging one that weighs 1500 tons. This 600 ton 

difference stems from the use of lightweight B& W Insulating 

Firebrick in place of ordinary heavy firebrick in this port- The defense plant expansion program hos created un- 

able oil heater. precedented demands for B&W Insulating Firebrick. It is, 
Simplifying the moving job is only one of the advantages therefore, necessary to anticipate your requirements as far 

of B&W Insulating Firebrick . . . one more reason why The in advance as possible. 

Lummus Company specified this lightweight brick for 


many portable heater installations. 
Of even greater importance is the fact that B&W IFB BABCOCHK 
store and conduct less heat. Thus they cool off fast, reduce 
down-time, make possible quick access to the furnace for & Ie 
inspection. Installation costs are cut, too, because these 
lightweight brick can be cut, drilled or shaped with ordinary 
woodworking tools. What's more, these lightweight brick 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick + B&W 80 Firebrick * B&W Junior Firebrick * B&W Insuloting Firebrick 
BAW Refractory Castables, Plastics and Mortars > OTHER B&W PRODUCTS— Stationary & Marine Boilers and Comp +t Equipment... 


Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment ... Pressure Vessels .. . Alloy 
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_ Fast Motor Service 
Are . 


~ Wherever You 


Factory approved motor service in every 
industrial area from 97 
Allis-Chalmers Certified Service Shops. 


ALABAMA 

Birminghom—Elec. Repoir & Serv. Co 
Montgomery—Stondord Electric 
ARIZONA 

Bisbee—Copper Electric Co. Inc 
Phoenix—Doley Electric Compony 


CALIFORNIA 

Son Diego—Colif. Elec. Works 

Los Angeles—Lorsen-Hogve Elec. Co. 
Ockiond—T. 1. Rosenberg Co. 

Sen Francisco—Weidenthal-Gosliner 


COLORADO 

Denver—Boker Electric Compony 
CONNECTICUT 

Hortford—Charles H. Leppert 
Woterbury — Elec. Motor Repair Co 
FLORIDA 

Jocksonville-——Turner Electric Works 
Miami—Peninsulor Armoture Works 
Tampo—Tampo Armature Works 
GEORGIA 

Albony—Georgia Electric Co 


Ationto—Bearden-Thompson Elec. Co. 


Columbus—Smith-Gray Electric Co. 
ILLINOIS 

Chicago — Chicago Electric Co 
Morion—Giles Armature & Elec. Wks 
Mt. Vernon—Dowzer Electric 


INDIANA 
Indionapolis—Scherer Electric Co. 
Evansville—Evonsville Elec. & Mfg. Co 


1OWA 
Sioux City—Smith Elec. & Supply Co. 


KANSAS 
Selino—Cent. Kans. Elec. Mach. Co. 
Wichita—Tarrant Electric Mach. Co 


LOUISIANA 
New Orlieons—Industrial Elec., Inc. 
Shreveport—Shreveport Arm. & Elec 


MAINE 
Brewer—Stanley J. Leen Co 


MARYLAND 
Boltimore—Keystone Electric Co. 


MASSACHUSETTS 
lLowrence—Roland B. Glines Co. 
Roslindale—Ranney Electric Motors 
Springfield—Elec. Motor Repair Co. 


MICHIGAN 

Detroit—Stecker Electric Company 
Grand Rapids—Grond Rapids ind. Elec 
Saginaw—Banning Elect. Prod. Corp 


MINNESOTA 
Duluth—Mielke Electric Works 
Minneapolis—Porsons Elec. Co. 


MISSISSIPPI 
Vicksburg—Ludke Electric Co., Inc. 


MISSOURI 

Kansas City — Boese-Hilburn Elec. Co. 
St. Lowis—French-Gerlemon Elec. Co. 
Spring field—Springfield Elec. Serv. 


NEBRASKA 
Omoho—Omohe Electrical Works 


NEW HAMPSHIRE 
Concord—A. $. Tracy 


NEW JERSEY 

Atlantic City—Charles A. Buckley 
Paterson—Elec. Services Repair Co. 
Trenton—Lockwood Elec. Motor Serv. 


NEW MEXICO 
Albuquerque—Electric Motor Compony 
Powell Electric Co. 


NEW YORK 

Buffolo—Robertson Electric Co. 
Jamestown—A. E. Westburgh 

Mt. Vernon—H. A. Schreck, Inc. 
New York—Consol. Elec. Motor Co. 
Rochester—Vanderlinde Elec. Corp. 
Utico—Mather, Evans & Dieh! Co. 
Wotertown— Watertown Elec., Inc. 


NORTH CAROLINA 
Chorlotte—Southern Elec. Service Co. 
Greensboro—Southern Elec. Serv. Co. 
Rocky Mount—Hommond Elec. Co. 


OHIO 

Cincinnati—Cincinnati Elec. Equip. 
Electric Service Co. 

Akron—A-C Supply Co. 

Toledo—Romanoff Elec. Motor Serv. 

Youngstown— Winkle Electric Co. 


OKLAHOMA 

Miami—Miomi Armoture Works 
Oklahoma City—Southwest Elec. Co. 
Tulso—Smith-Milligon Electric Co. 


OREGON 
Evgene—Kalen Electric & Mach. Co. 
Portiand—Milwavkee Mach. Co. 


LLIS-CHALMERS CERTIFIED SERVICE SHOPS are independent service 
A shops which have met rigid standards for ability, experience, equip- 
ment and business integrity. They use factory approved methods and 
parts and do your work promptly at a fair price. 

Of course, Allis-Chalmers Certified Service Shops give good service 
on any electrical equipment, of any make. Tear out this ad and save it, 
or write the name of the A-C Certified Service Shop nearest you in your 


address book. Allis-Chalmers, Milwaukee 1, Wisconsin. 


Texrope and Vori-Pitch are Allis-Chalmers trademorks. 


ALLIS-CHALMERS 
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PENNSYLVANIA 

Johnstown—Universal Elec. Mfg. Co. 
Osceola Mills—Mid-State Elec. Eng. Co. 
Philodelphio—Elec. App. & Repair Co. 
Pittsburgh—Penn. Elec. Coil Corp. 
York—Industrial Electric Company 


SOUTH CAROLINA 
Greenville—Southern Elec. Serv. Co. 
Sportonburg—Southern Elec. Serv. Co. 


SOUTH DAKOTA 
Sioux Folls—Electric Motor Repoir 


TENNESSEE 

Columbie—Middie Tenn. Arm. Wks. 
LoFollette—Standerd Arm. Works 
Memphis —indus. Elec. & Supply Co. 


TEXAS 

Amarillo—G. E. Jones Elec. Co. 
Beoumon!— Elec. Mach. & Repair 
Dotios—industrial Elec. Equipment Co. 
El Poso—B8 & M Machinery Co. 

Fort Worth—Centrat Electric Co. 
Houston—Roy A. Berentr Co. 
Sweetwoter—Sweetwoter Electric Co. 


UTAH 
Selt Loke City—Diomond Electric 
VIRGINIA 


Richmond—Wingfield & Hundley 
® he Virginio A Co. 





WASHINGTON 

Spokone—Lee F. Austin Compony 
WEST VIRGINIA 
Cherleston—Charleston Elec. Supply 
Fairmont—Central Elec. Repair Co. 
WISCONSIN 

Boraboo— Utility Transformer Equip. Co. 
Green Boy—Beemster Electric Co. 
Milwovkee—Dietz Electric Co. 
Wovsou—Electric Motor Service 
Wisconsin Rapids—Stovb's Elec. Wks. 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Distributors, 

Certified Service Shops ond Sales Offices 

throughout the country. 
CONTROL — Manvel, 
magnetic and combine- 
tion starters; push but- 
ton stations ond compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes ond sections, 
stonderd and Vari- 
Pitch sheaves, speed 


PUMPS — integral 
types from % in. 
te 72 in, dischorge 
ond vp. 
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- + RING 


of stainless steel, with exclusive 
ring seal that gives unequolled 
freedom from friction and 
maintenance ... complete freedom 
from leaks at any working pressure. 
No lubrication required. 


with stainless steel ball-type 
chain that insures free travel and 
perfect alignment of float; and 
new positive collet-type shaft clamp. 
Exclusive Foxboro ambient 
temperature compensation avail- 
able in Type 28 Meters. 


With positive-seating stainless steel 
ball plug. Submerged in 
Mercury for complete protection 
Ogainst frosting and corrosion. 


\ 


Self-aligning, all-welded 
construction with union couplings YY 
and replaceable seats. Calibrated } NEW 
damping plug fully adjustable COMPACT FLOAT CHAMBER 
under pressure. Directed drain . as 
for mercury at lowest point. gives greater accessibility 
for easier, quicker 


cleaning. 


CANADA AND ENGLANC 





New Basic Advances that Mean 


METERS FOR STEAM, GAS, LIQUIDS 
Specifications 


MAX. W.P., PS! RANGES 


2000 20”, 25", 50”, 100" 

5000 100”, 200", 400” 

2000 * 10", 20", 50”, 80", 100” 
200”, 320”, 400", 5"-0-5"", 
10”-0-10", 25-00-25", 
50”-0-50" 

2000 100” 

2000 50”, 100”, 200", 400” 

130 ”, 2,5", 5", 10” 


*Formed range chamber for uniform scale flow 
measurement 


**Bell Type 


0). 510) 5 


REG. VU. S. PAT. OFF. 


BETTER 
METERING! 


With major improvements in every 
basic detail of differential meter design, 
the complete new line of Foxboro Flow 
Meters now gives, not only higher 
sustained accuracy, but also unpre- 
cedented ease of maintenance. It all 
adds up to metering performance 

that's farther ahead of the field 

than ever before! 


In addition to the outstanding improve- 
ments illustrated, these new meters 
incorporate numerous other advanced 
features, including: interchangeability 
of all parts; large floats with long 
travel for added power; and location of 
floats in high pressure chamber to 
minimize ambient temperature effects. 


Write for New Bulletin 460 containing 
detailed information on the design, 
construction and specifications of the 
new Foxboro Flow Meters... indicators, 
recorders, controllers and transmitters 
... round or rectangular cases. . . with 
or without integrators. 


The Foxboro Company, 7412 Neponset 
Ave., Foxboro, Mass., U.S.A. 








How CROSBY’s 


BALANCED 
AREA 
DESIGN 


eliminates back 
pressure effects 


RELIEF 


Here’s the vaive Which 
eliminates back pressure effects 





When a standard relief valve on gas of vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Bock Pressure — The back pressure 
acts on part of the upper and the overhang- 
ing part of the lower surface of the disc, 
cancelling out the back pressure force. There 
remains, however, a force acting on the top 
portion of disc (area A) which increases the 
spring lood and causes the valve to pop 
“heavy 





Variable Back Pressure can not be compen- 
sated for by spring adjustments. When one 
or more valves discharge into a common flare 
header, variable back pressure is placed on 
the remaining closed valves. This can create a 
hezerdous condition on remaining closed 
valves, by adding to the spring force. The valve 
then is prevented from opening until pressure 
has risen for above the vessel design limit 





@ simple, foolproof met of null 
these undesirable effects (see Figure 1 above). 


Operation — Crosby achieves Stable Popping 
Pressure by the addition of a piston affixed to 
the spindle, of crea proportioned to equol 
the unbalanced crea of the disc (area A ia 
Fig. 1). Back pressure introduced through the 
port in the guide then acts on two equal areas 
in opposite directions, and cancels itself out 
neither aiding nor opposing the spring 


To assure fuli lift and stability, a vent system 
(see sectional view of piston, Fig. 2) is em 
ployed. When the valve is open, the flats on 
the piston will vent any accumulated back 
pressure that would tend to close the valve 
The adjustment and operating characteristics 
ore similar to the conventional valve. The 
octual flow into the bonnet is relatively low 
and can be vented to atmosphere, or through 
@ properly sized discharge header 

Extensive, trouble-free use in the field hos 
proved the success of this Crosby Bolanced 
Area Design. 

+ 


...and reduces costs! 


ECONOMY! 


Proved 


PROTECTION! 


CROSB 





CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


On the many installations where Crosby JO-BP 
Valves have been in operation, refineries report 
sizable savings in piping costs. The reason—smaller 
discharge lines made possible by higher back pres- 
sure. Since Crosby JO-BP Relief Valves will handle 
back pressure surges ranging up to 90% of inlet 
pressure, smaller diameter discharge pipe carries 
the same amount over the same distance that 
formerly required much larger pipe. 


On-the-job performance of Crosby JO-BP Relief 
Valves proves that you can depend on the vented 
Balanced Area Design to operate on the set pres- 
sure. Thus you are assured of a Stable Popping 
Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 
BP operates with an unrestricted nozzle, follows 
standard nozzle flow equations for above or 
below critical ratio as the case may be. With its 
vented Balanced Area Design, the Crosby JO-BP 
provides a foolproof, time-tested method of elimi- 
nating back pressure effects. 


STEAM GAGE & VALVE COMPANY 


43 Kendrick Street, Wrentham, Mass. 
District Sales Offices: 
BOSTON- NEW YORK: CHICAGO: DALLAS-LOS ANGELES 
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PEERLESS BUILDS 


ehemlable 
PUMPS 


USE THE VERTICAL HYDRO-LINE PUMP WHERE 
YOUR APPLICATION REQUIREMENTS ARE: 


Low System NPSH; Moderate Capacities; High Pressures; High Tem- 
peratures; Extreme Installation Flexibility; Optional Mechanical Shaft 
Seal or Packing Gland Construction; Economical Service and Mainte- 
nance; Operational Dependability; Wide Range of Liquid Pumping 
Services, such as Condensate, Hydrocarbons, Hot or Cold Water, Mild 
Salt Solutions. For descriptive Bulletin No. B-592, check and mail coupon. 


HYDRO-LINE 


USE THE HORIZONTAL TYPE PR PUMP WHERE 
YOUR APPLICATION REQUIREMENTS ARE: 


Rugged Center-Line-Mount Construction; High Temperatures; High 
Pressures; High Capacity; Extra Low NPSH Requirements; Optional Use 
of Mechanical Shaft Seal or Packing Gland Construction; End or Top 
Suction Design; Dependable Performance with Minimum Maintenance; 
Availability in Various Alloys; A Complete Range of Sizes; Maximum 
Parts Interchangeability; Wide Range of Liquid Pumping Services, such 
as Hot Oil, Butane, Propane, Hydrocarbons, Hard-to-Handle Chemicals 
and Water. For descriptive Bulletin No. B-1605, check and mail coupon. 


HORIZONTAL 


SELECT FROM 


the complete Peerless line. Pumps 
for every liquid service. Scores of 
Vertical & Horizontal designs, and 
hundreds of models available. Na- 
tionwide engineering and applica- 
tion service. Plan with Peerless for 
all your needs for pumps. 


MAIL COUPON TODAY 


PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 
301 West Avenve 26 

Los Angeles 31, California 








Please send us a copy of the following bulletins, 


oO VERTICAL 0 HORIZONTAL 
HYDRO-LINE PUMP TYPE PR PUMP 


le en 


PEERLESS PUMP DIVISION vk 
Food Machinery and Chemical Corporation 
Address inqviries to Factories ot: STREET 
los Angeles 31, California and Indianapolis 8, Indione t 
Mm 


OFFICES: New York; Chicago; St. Lovis; Atienta; Tulsa; Dellas, 
Picinview ond Lubbock, Texas; Fresne, Los Angeles, Calif; 
Phoenix; Albuquerque, New Mexico 











city 
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You'll never know how much power a penny will buy until 


you get Dean Hill Steam Turbines on the job. Their super rugged 


construction, their service-engineered design, their low maintenance, their 


remarkable power producing ability all add up to more power per penny 


AT WORK 


Here ore Dean Hill 
Type DH Steam Tur- 
bines at work driving 
centrifugal pumps at 
Bay Petroleum Corp- 
oration’s Chalmette, 


La. refining operation. 


HORSEPOWER 
UP TO 100 
PRESSURES UP TC 
875 LBS.. 750° fF 


DEAN HILL TURBINES cre speciticatty 


um steam pressures 


designed for 
jle stace, double impact 


mrtic tr ndo 
prion is a emencous 


team rates ore excellent 
ditions. Get full details and 


rite today 


DARN SI0GL PUMIP COMPANY 
INDIANAPOLIS 7, INDIANA 


Chicago © New York © Son Francisco © Boston * Denver * Albuquerque ® El Poso © Salt Lake City ©New Orleans © Philadelphia © Tulsa ® los Angeles ® Pittsburgh © Houston © Dallas 
and Rapids * Birmingham Ala ® Lovisville ©Memphis © Nashville © Richmond ® Bogota, Col. © Mexico City © Montreal ® Reading, Pa. © The Hague, Neth- 


St. Pau! © Toledo © Cleveland ¢ G 
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| For Dependable, 


Fast Fabricating 


Now.. 2 plants to better serve you 


in our 20th year in Houston 


reExas PIPE BENDING comma 
ro ws Rijs 0b “clots a 


301 FRIO STREET 
WELDED HEADERS HOUSTON TEXAS WeEnxtworth 6605 











Here are your 


ARMSTRONG TRAP 


REPRESENTATIVES 


who offer you: 
NEARNESS a 


wait long for an Armstrong Man. There are 39 Factory 

Representative organizations and 135 stocking jobbers in d 
the United States, Canada and Mexico. Armstrong traps 

and trap service are near wherever you may be. 









S E RV C E —what size trap for this job?— */ ST ?, —_— a 
how to hook it up?—cold machines?— mysterious difh- 7 3 DIY 
culties? Your Armstrong trap man will know or find a 
the answer for you. He is factory-trained and, more 
importantly, he has lots of experience to help you. 


2E ay, B LITY — Armstrong Representatives are ty Tt a a TT -— 
vel A is x 


; “solid citizens,” established in their communities — men 
; who will perpetuate their organizations assuring you it | Lo I 








continuity of experience and service. F —— 
g! “Te ng = . 
TRAPS he 
—no delay when you need traps ; : 2» 
—local stocks are adequate for most requirements. . 
2. : 
P A R T S — most Armstrong Representatives 
have complete stocks of trap parts on which you can draw. 
Vi RHAULS —many Armstrong Representa- - ar \ 
tives offer complete trap repair and “factory overhaul Ve s* 


service. 


When you specify Armstrong traps, you'll get no 
7s orphans.” The parental interest of the sales and service 
Organization goes with them. 


ARMSTRONG MACHINE WORKS 


852 Maple Street, Three Rivers, Michigan 





1. Armstrong Representa- 
tives at Armstrong Factory 
Sales Meeting, 1952. 





2. Trap and parts stocks, 
Allen T. Shepherd Co., Arm- 
strong Factory Representa- 
tive, Richmond, Va. 





3. Office and Warehouse, 
Pace, Turpin & Co., Arm- 
strong Factory Representa- 
tive, Salt Lake City, Utah. 


4. Trap and parts stocks, 
Barrett-Christie & Co., Arm- 
strong Factory Representa- 
tive, Chicago, Illinois. 


5. Office interior, Wm. A. 
Milby Co., Armstrong Fac- 
tory Representative, Balti- 
more, Md. 


6. Headquarters of O’Brien 
Equipment Co., Armstrong 
Factory Representative, 
St. Louis, Mo. 





@ ARMSTRONG STEAM 
TRAPS are backed by 


Armstrong Service. P 


STEAM TRAPS 





There’s a Nordstrom Valve for — 


Examples: RAW MATERIAL, REFINERY GASES, 


L\—Three-woy Nordstrom Multiport valves in hot ol! service ot Wood River, COMPRESSOR LINES—in this giont Lovisione 
., refinery refinery, the compressor lines on gos recovery booster 
are just one of dozens of different Nordstrom installations 


Key 13 


Ely 








RAW MATERIAL TRANSFER—wmanifoid in row moteriol tronsfer oreo in this Gulf Coost refinery is completely Nordstrom equipped. 





_ Most Every Refinery Service 


HOT OIL, AIR LINES, EQUIPMENT LINES 


No valve is suited to so many refinery services as 
Nordstrom. Hundreds of thousands of Nordstrom 
lubricant-sealed valves have been proved in 
installations wherever petroleum is refined. 

For complex, hard-to-hold refinery line fluids 
there are suitable, cost-saving Nordstrom valves. 
And because Nordstrom valves fit so many 
refinery services, storerooms carry smaller valve 
inventories. Because Nordstroms seldom need 
repair— because the lubricant-sealed seating ports 
are never exposed to line fluid—storerooms carry 
few maintenance parts. 

Modern cost-watching refineries have stand- 
ardized on Nordstrom valves. Let a Nordstrom 
engineer show you how it pays. Rockwell Manu- 
facturing Company, 400 N. Lexington Avenue, 
Pittsburgh 8, Pa. 








; Now You Can Easily Fit Nordstrom Valves 
one , To Each Service in Your Refining Process 


7 ee 

« *#« be we Ape 
» " So thot refinery engineers can select the proper Nordstrom valves for 

each service in the principal refining processes, a series of specification 
- heets sh t I \ \ t 
GAS MANIFOLD—tThe voives on the manifold to the s ree lowing face ope eria ee classes, on 

* ‘ : valve figure numbers has repar ere is o special Nordstrom 
= flore, like | acon other ba me. huge a sy Specification Bulletin for each of these processes 
refinery, are Nordstroms. These particular ones are Fig . 
Catalytic Polymerization Houdriflow Catalytic Cracking 


Crude Topping and Vacuum ond Gas Recovery 
Distillation Hydroforming Process 
Light Ends Fractionation 

Naphtho Polyforming 


Phenol Extraction 


Cycloversion 
Delayed Coking 


Distillate Recovery in Cycling 


Plants Propane Deasphalting 


Propane Dewaxing 

Duo-So! Solvent Extraction Solexo!l Process 

Fluid Cotalytic Cracking and Solvent Dewaxing 
Gas Recovery Thermal Cracking 


Girbotol Process Thermal Reforming 





A Nordstrom service engineer will be glad to review 
these specification sheets with you. Call your nearest 
Rockwell office or write to Rockwell Manufacturing 
Company, 400 N. Lexington Ave., Pittsburgh 8, Po 
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Built 
Nordstrom Valves 


Lubricant Sealed to Keep Upkeep Down 


Another 


i Rockwell 


AIR LINES—tngine cir starting tonks in Oklchomo 
refinery controlled by easy-operating Nordstroms. Product 








McMurrey Refining Company, Tyler, Texas, installed G-E mechanical-drive turbines 
throughout their plant to help assure continuous capacity output of 5000 bbls. per day. 


G-E Turbines Save Maintenance, 


Shown here is part of a row of ten General Electric Type DP 
turbine drives and motors, ranging from 9 hp to 48 hp. The 
many interchangeable parts on these turbines make stocking 
of spare parts an economical matter 


G-E turbines and motors are paired at McMurrey Refinery to 
utilize large steam supply efhiciently. When process steam demands 
decrease, surplus steam is economically diverted to turbine drives. 
These Type DP turbines range from 8 hp to 41 hp. 





~*~ ime 


Maintenance personnel at the refinery have found this General 
Electric Type DP mechanical-drive turbine, like the many 


others at the refinery, easy to maintain. This 47-hp turbine 
at McMurrey Refinery drives a boiler-feed water pump. 


nventory Costs at McMurrey Refinery 


Installed to improve steam balance, G-E standard turbines, 
with many interchangeable parts, also cut inventory costs. 


The McMurrey Refinery, Tyler, Texas installed Gen- 
eral Electric mechanical-drive turbines to help regulate 
steam balance. Since process steam demands range 
from 30% to 70% of available supply, surplus steam 
is economically diverted to turbine drives. 

> Time secon proved the many other advantages of 
G-E turbine drives which were especially designed 
for the petroleum industry. Mr. Dave Hood, Mechan- 
ical Maintenance Foreman at the refinery, states, “With 
these turbines on the line now for over a year, we're 
happy to report that they are extremely easy and 
economical to maintain, requiring very little of our 
time for maintenance.” 


Mr. Hood also said, “Since we have quite a few 
different sizes and ratings of turbines here, we're 
particularly pleased with the great number of inter- 
changeable parts on these turbines. It certainly cuts 
down our inventory problem.” Interchangeability 
of a great majority of the replaceable parts (regard- 
less of hp rating) is a big feature with G-E standard 
turbine drives, which are paired with motors through- 
out the refinery to help assure uninterrupted service. 

Call in your G-E sales-engineer or write for bulletin 
GEA-4955A, “A New Standard in Mechanical-drive 
Turbines.” Section 252-58, General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 














For more information about Terry multistage 


turbines; send for a copy of Bulletin S-146 
No cost or obligation 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN 























Printer’s ink—an important ingredient 
of “Ethyl” gasoline 


The composition of ‘‘Ethyl” gasoline has changed over the years as new refining 
processes have been developed. But printer’s ink has always been a basic ingre- 
dient. 

Starting in 1924, Ethyl advertising and promotion helped establish the pre- 
mium gasoline market—a market which has brought millions of dollars of added 


income annually to the petroleum industry. 


Today millions of motorists are buying “Ethyl” gasoline. But markets must 


be continuously developed. Every year millions of people come of driving age. 


Continued on next page 





Printer’s ink—an important ingredient 
of “Ethyl” gasoline 


Continued from preceding page 


hese people are too young to have seen the 1927 or 1928 Ethyl advertising. They, 


as well as present users, must be sold this year, next year and the year after that. 


That’s why Ethy! advertising is a continuous year-in and year-out effort and has 
been for 28 years. 

This year, Ethyl’s “old car” campaign is appearing in national magazines 
reaching 48 million people every month. In addition, during the peak driving 
season, television and special drive-in movie films demonstrate to millions of 
car owners why it’s smart to use “Ethyl” gasoline. But whatever its form, the 
important thing is that Ethyl advertising is working for you 

National advertising is one of the important reasons why Ethy] is first in anti- 


knock service. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 











COMPLETE LINES OF CAST STEEL VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of pressure 
classes, types, sizes, and patterns for general industrial 
ise. Walworth also manufactures cast steel valves for 
specific service applications 

Walworth produces steel bar stock valves, and cast 
steel valves made of carbon steel, carbon molybdenum 
steel, corrosion-resistant, and heat-resistant alloy steels. 
Included are gate, globe, angle, check, and lubricated 
plug types. Sizes range from 'x, to 30 inches; pressures 
range up to 5,000 psi. Full information is contained in 
Walworth General Catalog 52, a copy of which will be 
forwarded if requested on business letterhead. 

Walworth also manufactures complete lines of valves 
and fittings made of bronze, iron, and special alloys as 
well as steel. Walworth-made valves, fittings, and pipe 
wrenches total approximately 50,000 items 

Walworth engineers will be glad to help you with 
your problems. For full information, call your local 
Walworth distributor, nearest Walworth sales office, or 
write to Walworth Comp General Offices, 60 East 
42nd Street, New York 1 ew York. 


DISTRIBUTORS IN PRINCIPAL 


Ilustrated in section is an 8-inch Series 900, Walworth Pressure-Seal Cast 
Steel Gate Valve designed for high-pressure, high-temperature service 
Pressure-Seal Valves ore available in Series 600, 900, 1500 and 2500; 
sizes | to 16 inches. Small Cast Steel Valves, Series 1500, in angle and 
Y-globe types, are also available in sizes ranging from ‘4 to 2 inches 
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The COLD FACTS on 


TITE-SEAL 


Vapor Saving Breather Valve 


Athi 


aleliahiclisl Mela - ca-11(-talm ae] olelm@milelalm\-lel Mel Mola 1101c-..Melale Mh Zeal] last Moll loka, 
valve settings 
| 


Tight seal against [cto] delel ME Melaselsslolilial-toM oh aoMaloha-1M slellolalaiale Melailela) 


on which patents are pending 

alte La} flow faelelelani 20 Ps wide open not a mere aela. at relatively 
g pacity—por F 

asleliMel¢-tt101¢-Meolmhaelae] lanl ol) Zelale Mh aelha-ml-tallale| 


ip fom cel hd-Maelalola-b4-lal mb ae] ololdehilola Misi ial-maelal-Mcclohmilelal aicelale| mm oleh miall: 
valve MINIMIZES LOSSES greatly 


Prevention of losses from standing storage at vapor space working pres 
Stele -S bleh Mol Mi laalelelaielsalmel meh. ial eld-+)10i¢-maelelelaiay 


TITE-SEAL Vapor Saving Breather Valve saves even the vapors which 
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Designed expressly for vapor conservation systems—it's the KEY. to 
profitable operations—a MUST for conservation systems 


A complete engineering report on all sizes of TITE 
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» cooling engine jacket water 


= cooling high pressure gas 


= condensing overhead vapors 


= cooling lean oil 


ALCO Aircoolers demonstrate their versatility in 
natural gasoline plants. The simplified flow diagram 
above shows how Aircoolers are used to cool jacket 
water, cool high pressure gas, condense overhead 


vapors and cool lean oil. 


The flexibility of ALCO fabricated steel header 
design also permits handling a number of different 
fluid streams in one tube bundle. For example, in 
some installations a single Aircooler may perform 
both the lean oil cooling and overhead vapor cooling 
functions. 


ALCO Aircoolers are the logical and economical 
solution to all types of cooling problems where 
abundant good water is not available. Scale and 
corrosion troubles are eliminated. 


For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los 
Angeles, New York or Tulsa. 


Send Coupon for ALCO Aircooler Bulletin. 
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ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 


Plants: Dunkirk, N.Y. © Beaumont, Texas 


In step with tomorrow — ALCO Aircoo.ers, Heat Exchangers, 


Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 
Schenectady, N. Y. 


Gentlemen: 

Please send me the ALCO Aircooler Bulletin. 
Nome 
Company 


Address 
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CATFORMING... 


the Atlantic 
catalytic 







reforming 
process 


it's the catalyst that counts 


Since catalytic reforming was first utilized, numerous processes 
have been introduced to increase its benefits. None of these 
completely satisfied our requirements. So we looked for the answer 


in the catalyst itself. 





years of research 


Years of continuous laboratory study were devoted to the problem 

. in a search for a new catalyst with superior qualities. This 
extensive research paid off in a completely new catalyst which is 
the heart of Catforming. This catalyst combines improved selec- 
tivity, greater stability, excellent resistance to poisoning, and ease 


of regeneration. 





now in commercial operation 


Catforming is now in successful commercial operation. It is giv- 
ing exceptional results. Our engineers are ready to give you the 
whole story. Call or write The Atlantic Refining Company, Research 
and Development Dept., P. O. Box 8138, Philadelphia 1, Pa. (Tele- 


phone, HOward 5-2345). 


-]—— 
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For remote or local control... positive, speedy, safe, dependable 
opening and closing of all types of valves up to 120°’ diameter... 
equip with Limitorque. Just pushing a button sets them in operation. 

They provide complete safety in two ways: First, they protect 
the workmen by eliminating the need of climbing to high or hazardous 
locations for manual valve operation. Second, they protect the valve 
operating parts by assuring a tight valve closure without overload on 
disc, seating rings or valve stems... and by automatically shutting-off 
the motor if foreign obstructions are met during the closing cycle. 

Limitorque is actuated by any available power 
source ... electricity, air, water, gas or oil. 

Your valve maker can supply Limitorque Controls. 


For complete details about 
Limitorque, send for Catalog 1-50. 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH - CHICAGO + HOUSTON * LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Corrosion of piping in steam and condensate return lines is an Bulletin CP 100 
expensive two-way headache. (1) It leads to large outlays for pipe gives all the facts on 
replacement and maintenance. (2) It often results in plugged Bird-Archer Amine 
return lines and traps due to the solid products of corrosion. Treatment. Write for 
Bird-Archer Amine Treatment effectively eliminates these troubles your copy. 


at low cost. 


Here’s how. Amines are fed into the boiler or into the steam 

and condensate systems. The amines raise the pH value of the 
condensate and also tend to inhibit equipment-destroying 

corrosion through surface protection of the metal itself. In scores 
of plants, this Bird-Archer system has more than paid for itself by 
substantially cutting replacement and maintenance costs. 


BIRD-ARCHER 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA, 
NEW YORK * CHICAGO 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
In Mexico: Calderas y Accesorios, §.A., Amsterdam 291, Mexico, D.F 
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How much 
sulfuric acid 


Among the many Chemico-built contact 
sulfuric acid plants in service today all 
over the world, one has a capacity of only 
five tons per day. Another produces more 
than five hundred tons per day. Others 
range in between. 


Whatever your sulfuric acid requirements 
are, Chemico will design and furnish you 
with a highly efficient plant exactly suited 
to your needs . . . on a one-contract, 
guaranteed-performance basis. 





CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(OFTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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is a significant feature of all Petro-Chem Iso-Flow Furnaces 
... their design includes vertical tubes which completely 
cover the interior wall surface thus maintaining a low wall — 
temperature. The low wall surface temperature greatly 
lengthens the life of the refractory and insulation . . . their 
even heat characteristic eliminates hot spots on tubes... these 
low maintenance factors highlight the experience of more 
than 1,000 installations demonstrating that low maintenance 
is assured with all Petro-Chem Iso-Flow Furnaces. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED i. | Ee Ea Paea.s FY ourT yY 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N.Y 
Representotives: Bethlehem Supply, Tulso ond Houston - Flagg, Brockett & Durgin, Boston 


Pittsburgh - Faville-Levally, Chicago - Lester Oberholtz. California 
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A serious fire, yes, but no “total loss” —thanks to the protection 
of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


es Sa Se Se eee Actuated by rate-of-rise thermostats, this system sounds an alarm 
Dry Pipe Systems, Water Dray and and instantly throws a dense, quenching fog of water on the 
Fog Systems, Rate-of-Rise Sprinkler ‘ “s' : - 
Sttninn ated Monte, anit Codlios Mite, danger spot—either extinguishing or controlling the blaze while 
ide Extinguisher Systems protecting adjacent equipment. 
A Blaw-Knox System engineered for the fire hazards existing in 
“LITTLE JOEY SPRINKLER” or around your plant is a most effective weapon against fire's 
Always on the Job toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment... Glad to consult with you and submit an estimate 
without obligation. 


BLAW-KNOX SPRINKLER DIVISION 
of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 
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.--another industry that uses 
HUNDREDS OF MILES 
of REPUBLIC 


ELECTRUNITE PRESSURE TUBES 


TT Uniform strength all around the tube at elevated 
Si yussesesesnayy operating temperatures . . . uniform corrosion 

resistance all around the tube and from end to 
end . . . maximum on-stream service helps lower annual cost . . . you 
get all these benefits when you retube with Republic ELECTRUNITE 


Pressure tubes . . . or specify them for new heat exchangers. 


Whatever your products ... whether you require carbon steel or stainless 
steel tubes . . . let us tell you why you'll get more hours of production with 
less down-time and lower cost per year from Republic ELECTRUNITE Heat 
Exchanger Tubes . . . they're proved by millions of hours of service—in 
thousands of heat exchangers and condensers in scores of industries. 


REPUBLIC 
STEEL CORPORATION [REPUBLIC | 


STEEL AND TUBES DIVISION 
224 East 131st Street + Cleveland 8, Ohio 


ELECTRUNITE 
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..- that’s the 


secret of this 
All-Time Low 


in Head Loss... 


Take a close look at that Tilting Disc. See the special Aerofoil 
design that means light weight...and minimum resistance to 
flow in the open position. 
Look again, and see how this Tilting Disc .. . pivoted just above 
center...is practically balanced, so is easily held open... and 
then cushions quietly to a drop-tight seat. This means no slamming 
under usual piping arrangements, no opening of pipe joints, no 
wear of valve parts. Gentine Geese the 
And it means 65% to 85% less head-loss than with regular ans we an cine 
swing-type check valves. Send for proof... check the certified flow renal: pos aa set nae 
charts in Chapman’s Bulletin No. 30. Write for a copy to: into contact when closing, with 90 


sliding or wearing of the seats. 
The Chapman Valve Mfg. Co., indian Orchard, Mass. 


? 
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Get 
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something extra 


when you buy 


lead pipe 
and fittings 


Quantity, size, type, physical composition . . . 
these are what you specify when buying lead pipe 
and fittings. 


Do one thing more, however. Specify National 
and get certain extras ... extras that take full 
advantage of lead’s ability to withstand attack 


by corrosives. 


For one example, when you specify National 
“Tubond” pipe and fittings, you get the corrosion 
resistance of lead combined with the strength of 
steel, in a virtually inseparable union of lining 
and casing. And the lead you get is a grade that 
Nature endowed with excellent acid-handling 
qualities — St. Joe Chemical Lead. You get equip- 
ment designed to handle acids under difficult con- 
ditions of temperature, pressure and vacuum. You 
get full flow-way. You get greater security against 
leakage, because of extra lead on flange faces. 


Extras in design, in fabrication, in careful 
chemical composition. To get them make this 
specification: National! 


Lead pipe and fittings 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
Pittsburgh 12; St. Louis 1; New England: National 
Lead Co. of Mass., Boston 6; Pacific Coast: Morris P. 
Kirk & Son, Inc., Los Angeles 23, Emeryville 8 (Calif.), 
Portland 10, Seattle 4; Canada: Canada Metal Co., 
Ltd., Toronto 8, Montreal, Winnipeg, Vancouver. 
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In addition to saving up to 80 per cent in 
material costs, Alcoa Aluminum Heat Exchanger 
Tubes make further savings in fabrication. 
Their ductility makes them easy to roll in and 
bead. Completed bundles weigh considerably 
less than bundles made of heavy metal tubes. This 
lighter weight is favorably reflected 

in lower shipping and handling costs. 


ALCOA 


knows most about their use and application 


Alcoa pioneered the use of aluminum in heat exchanger tubes 43 years 


ago. For complete information on their application and installation, write for 


a copy of the booklet, Alcoa Aluminum Heat Exchanger Tubes. Write: 


ALUMINUM COMPANY OF AMERICA 
1867-M Gulf Building . Pittsburgh 19, Pa. 





OVER 6-MILLION FEET OF ALCOA TUBES ARE IN USE FOR APPLICATIONS LIKE THESE... 
PETROLEUM CHEMICAL 
Condensers handling hydro- Hydrogen sulfide Butano! Furfural Hydrogen Cyanide 
carbon fractions from such gas coolers Ethanol Heptaldehyde Nitric acid 
processes os Thermal and Ferfurel condensers end heat Ethylene Glycol Acetic acid (concentrated) 
Catalytic cracking, reforming, exchangers Glycerin Stearic, Palmitic, Pyridine 
polymerizing, etc epee éfing Hydroabiety! Maleic, Oleic Hydrogen Sulfide 


Vapor recovery condensers Ctertnceniiiied lsopropanol acids Benzene 
Methanol Butyric acid Dichlorobenzene 


Lube oil coolers Lean oll—rich off exchangers Phenol Naphtha Gelatin 

Natura! gos compressor Amine solution coolers Propylene Glycol Ricinoleic acid Hydrogen Peroxide 
after -coolers Glycol-amine heat exchangers Acetaldehyde Acetanilide Turpentine 

Recompressor after-coolers and reboilers Formaldehyde Ammonia Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 
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For Vapor Condensers or Heat Exchangers 


PACIFIC MAKES A BETTER TUBE 


Sizes 
and Analyses 


TUBING 
SEAMLESS CARBON 


SEAMLESS 
4130—NE 8630 
Round: %s"" O.D. to 3% 
Sqvore: Ya" to 2°’ O.D. 
CHROME 
4%-6%, ‘E2h 8%-10% 
%"' to 1%" 0.0. 
STAINLESS STEEL 
Welded 
Types 304, 316, 321, 347 
Round: Ye" to 2%"" O.D. 
Square: Ve" to 1%" OD. 
WELDED CARBON 
%"' to 3” OD. 
BARS 
C-1018, 81113, GI137, FSINI7 
COLD FINISHED 


%e" to 2%" 
For Other Shapes, Contoct Mill 


TUBE COMPANY. 


" OD. 





If you are cracking crude or reforming fractions . . . or using any process where 
condensers and heat exchangers are components... you need tubing of extra 
good quality—and in the West the best is Pacific. 


Pacific has the mill... the engineering and metallurgical know-how .. . the 
modern equipment to produce cold-drawn seamless tubing; welded and drawn 
stainless steel tubing; welded carbon tubing in both the quality and quantity 
you need. Our position in the heart of the Western Industrial Area is an addi- 
tional assurance—that we deliver on-time, every time. 


It may be that you need engineering assistance to help overcome a production 
or operations problem and that, too, Pacific has for you. 


Find out more about Pacific Production and Service today. Clip and mail the 


coupon today for our newest tubing bulletin, or have our representative call to 
discuss your needs. No obligation in either case. 


West Coast Representatives for: 


Superior Tube Company, manufacturers of fine small tubing in all analyses from 
010” to 4” O.D. and in certain analyses (.025” max. wall) up to 1544” 0.D. 


_-_—S—S Sw ww we 


PACIFIC TUBE COMPANY 
5718 Smithway Street 

Los Angeles 22, Calif. 

Gentlemen: 

() Please rush me your new Tubing Bulletin, 
() Have your representative call. 


NAME 





FIRM NAME 





ADDRESS. 





CITY. ZONE STATE. 
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rHIS 94-ft. Horton tower is a rich oil contactor- 
reabsorber recently installed at a natural gasoline plant 
in the southwest. In effect, it is two process columns in 
one. The contactor portion is the lower 6-ft. diam. section, 
and the reabsorber is the upper 3-ft. diam. section. It 
is used to remove ethane and lighter hydrocarbons from 
the rich oil stream and, at the same time, to scrub 
rejected gas from the distillation end of the plant in 
order to recover any propane which may have been lost. 

This Horton tower is another outstanding example 
of the special plate structures we build to meet a wide 
variety of pressure, temperature and vacuum conditions 
at petroleum plants. Write our nearest office for full 
details 


There is no obligation on your part. 
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CHICAGO BRIDGE & IRCGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlante 3 2146 Healey Building 1520 Lafayette Building Philadelphia 3 1608—1700 Wainut Street Building 
Birmingham | 1548 North Fiftieth Street 402 Abreu Buildi San Francisco 4 1551 
ton 10 1030—20! Devonshire Street 2 oa Gy soe . _— ~) 

Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building : ‘ 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6,0.¢ 1128 Cofritz Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canade 
Compagnia Tecnia Industrie Petroli, Rome, italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Constructions Metailiques de Provence. Aries-sur-Rhone, France ee. Limited, Darlington, Eng 
Chicago Bridge & iron Compony, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N_ V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda. Av. Franklin Roosevelt, 194-$ /704-C, Rio de Janeiro, Brazil 
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DEHYDRATOR 


assures clean, moisture-free instrument air or other gases 
.. . for greater instrument accuracy, continuity of opera- 
tions and with less maintenance. Adsorbs all moisture in 





the stream to extremely low dewpoint. 

Many types of Selas Dehydrators—manual, semi- 
automatic and fully automatic—are available for all 
types of industries and operating conditions . . . readily 
reactivated at 300—350°F. utilizing steam, electricity or 
gas. Available as complete coordinated units of compres- 
sor, aftercooler, receiver and Dehydrator . . . or the De- 
hydrator separately. 


SELAS LIQUI-JECTOR 


Designed for automatic and continuous removal of water, oil, 
water-oil emulsions and dirt from compressed air and gas lines. 
No moving parts. Removes particles even finer than 100 microns 
in diameter . . . processes from 10 to 500 cfm. Separation is 
achieved by ceramic filters...cequires minimum of maintenance. 


SELAS VAPE-SORBER 


Removes all traces of petroleum vapors—also water, oil, water- 
oil emulsions and dirt. This equipment adsorbs effectively all 
petroleum vapors present in compressed air or gas and provides 
clean supply for instrument, or other critical operation. Vapor 
adsorber is readily replaced when exhausted. 





ATION OF AMERICA 
4, Pennsylvania 


SELAS CORPOR 
Philadelphia 3 
Please send me latest bul 


(J Dehydrator 


jJetin on: 


o Vv ape-Sorber 
CO Liqui-jector 


CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 


December, 1952—A Gulf Publishing Company Publication 











TYPE 567 


| TYPE 57T 


s )) 


TYPE 57T 


Diaphragm motor hid g: J 
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single seate 
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Read what they say about 
Lectrodryers® in England 


where this picture was taken 








These Lectrodryers DRY hydrocarbons processed here. 


“High pressure Lectrodryer equipment has proved From all over the world, from every industry, come 
an ideal solution to this difficulty in refineries... similar reports on Lectrodryer performance. They 


it removes water vapour content o; roleum gases .-2 Ho ows . 
and prevents tonite of vindeat Cate hydrates. It DRY air, gases and organic liquids to low dewpoints, 


prevents formation of ice.” keeping delicate reactions on the straight and 
narrow path. They help boost output and product 
quality by assuring maximum production and avoid- 
ing unwanted side reactions. 

Whether you're planning a pilot plant or going 
tn England: Biriec, Limited, Tyburn Read, Erdington, Sirminghen. into production, there’s a Lectrodryer to suit your 
im Australia: Birlec, Limited, 51 Parramatta Read, Glebe, Sydney. every DRYing requirement. For help in selecting 
in France: Stein et Roubaix, 24 Rue Erianger, Paris XVI. the drier you need, write Pittsburgh Lectrodryer 
im Beigum: S.A Beige Stein et Roubaix, 320 Rue du Mocim, Gressour-Liegs. Corporation, 307 32nd Street, Pittsburgh 30, Penna. 


LECTRODRYERS DRY 


witH ACTIVATED ALUMINAS L F r T ROD g y c ee 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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These well-known companies are 


COMPLEX OfL REFINERY PROCESS is controlled from this board which utilizes some 
50 Tel-O-Set recorders on the front of the panel, and an equal number of Tel-O-Set 
controllers mounted behind the panel. Multi-point ElectroniK instruments at left 
record additional process variables. 


taking advantage 


of Honeywell's specialized knowledge in the design, 
construction and operation of graphic panels: 


Bechtel Corporation 
C. F. Braun 
Canadian Oil Refineries 
Catalytic 
Construction Co 
Cooperative Refinery 
Association 
Day & Zimmerman Inc 
Derby Oil Co 
Farmers Union Central 
Exchange Refinery Inc 
The Fluor 
Corporation Ltd 
Foster-Wheeler Corp 
Great Lakes Refinery 
Imperial Oil of Canada 
Inter- Mountain Chemical 
International Refineries, Inc 
Kanotex Refining Co 
The Lummus Company 
Northwestern Refinery 





Pan-Am Southern 
Phillips Petroleum Co 
The Refinery 

Engineering Co. 
Rohm and Haas Co. 
Shell Oil Co. 
Sinclair Refining Co. 
Socony-Vacuum Oil Co. 
Southwestern 

Engineering Co 
Standard Oil Co. 

of California 
Standard Oil Co. 

of Indiana 
Standard Oil Co. 

of New Jersey 
Sunray Oil Corp. 


Sutherland Refiner Corp. 


Union Oil Co. 
of California 
Vickers Petroleum 


this section in a large graphic panel by Honeywell—using 
front-of-panel Liquid Level Indicators and Tel-O-Set re- 


corders, plus Tel-O-Set controllers behind the panel, 








SE TT Rl 


PANEL PRODUCTION 

in Honeywell's extensive 
shop, devoted exclusively 
to panel work— utilizes 
the skills of highly 
trained specialists. All 
instruments, controllers, 
accessories, and back of 
panel wiring and piping 
are carefully assembled 
—then subjected to 
rigorous tests to assure 
trouble-free installation 
and start-up when the 
panel reaches your plant. 


Snown at the left are just two of the many 
graphic instrument panels which Honeywell has 
supplied for centralized control of a wide variety 
of industrial processes. Each one is the result of 
well-seasoned engineering know-how . . . based on 
extensive Honeywell experience . . . which com- 
bines all instruments and accessories into a closely 
integrated, efficient design. 

Whether your process calls for a full graphic or 
semi-graphic panel . . . a conventional board. . . 
or a control cubicle . . . you can be sure of obtain- 
ing every feature of quality and performance 
that you need in a Honeywell panel. 

In Honeywell’s Panel Division, meticulous atten- 
tion to engineering detail and highly developed 








construction techniques watch over every step— 
from blueprint to assembly to final test. Add to 
this engineering and manufacturing skill the 
availability of a complete line of conventional 
and miniature instruments, and the result is a 
control board . . . custom-fitted to your needs . . . 
that makes Panels by Honeywell synonymous with 
the best in centralized control. 

Our local engineering representative will be glad 
to discuss how graphic panels by Honeywell can 
bring new efficiency to your processes. Call him 
today . . . he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Avenue, Phila- 
delphia 44, Penna. 


Honeywell 


BROWN INSTRUMENTS 


Important Reference Data 


Fiat i Coritiol 


Write for your copy of Bulletin No. 85-20, “Centralized Instrumentation . . . unlimited.” 

















CYCLOVERSION® AT MEXICO CITY, MEXICO 


PEMEX started up this Cycloversion Unit on July 
1, 1952. It has a capacity of 12,000 barrels a day. Plans 
are now under way to increase the capacity to 20,000 


borrels a day. 

At present, the unit is being used for catalytic 
desulfurization of straight-run and thermal cracked gos- 
olines. As a result, PEMEX has been able to improve the 
quality of their regular grade gasoline and increase the 
quantity of the premium grade. In addition, during the 
first month of Cycloversion operation, the TEL require- 
ments for this refinery’s gasoline production were 74,000 
pounds less than for the preceding month. 

Write us about Cycloversion for you. 


perco vivision PHILLIPS PETROLEUM COMPANY sarriesvitce, oxca. 


ERVICE MARK 
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Modern Safeguards—Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


i avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That's where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

‘Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When vou call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process niaterials. ; 


AREA TYPE FLOW METER 
Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 


flow measurements electrically to 


recorder in remote location 


Measures oil and other clear liquids 
under static pressures 


up to 600 psi. Minimum 
range 0 to 1200 Ib per 


IVANHOE 
10, 


ROAD 
OHIO 


hour, maximum range 96,000 Ib per 


hour 
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@ Putting Visco dehydrating and desalting 
chemicals to work for you is an absolute 
guarantee (in writing, if you wish) of 
consistently uniform emulsion-breaking 
efficiency. Every one of the big blue 
Visco barrels contains 55 gallons of 
working emulsion-breaker ...to give you 
minimum cost per barrel of dry oil. Call 
Houston, CAPITOL 7300, collect, for 
prompt action or more details on Visco 
chemicals and field service. 





VISCO PRODUCTS COMPANY 
INCORPORATED 


N City National Bank Building 
a: Houston 2, Texas 
ae 


ee 


eee CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


MOTICE: Visco Products Company is authorized to manufacture and sel! Visco Oi! Seeating Compeanty for use in the breaking and resolving of oi] emulsions, or to grant licenses for 
such use, under the folowing { nited Staten Leiters Patent 2,050,639 ; 2,060,640; 2,206,589 ; 2.214 — 2,214,784; 2,225,189; yy. 2,307,813 ; 2,318,084; 2,318,095 ; 2.321 066: 2,335 554; 2, 
1" » grant licenses on a royalty basis. to oi) compan and to others to practice the patented subject matter, under any and 
he user to purchase the oil treating compounds at will from any vendor. or to prepare the compounds for use or to use the compounds under the 
above Letters Patent Application for license should be made to Vieee Preducts Company, Houston, Texas 
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Sefest, teol Because of their leakproof 
construction, Rockwood Ball Valves were 
selected as safest for handling inflammable 
gases on the Texas Transport Company's 
fleet of propane-butane trucks. 


wes 


Tested 
by _ d 
Underwriters” 
Laboratories, © 
ne. 


4 BIG FEATURES 
FOR TOP PERFORMANCE 


Full Round Fiew .. . no change in shape or 
volume of the fluid stream...no tur- 
bulence . . . minimum friction loss. 


Quick Opening And Closing... needs only a 
quarter turn, even under full pressure. 


Resists Weer Longer . . . scratching, pitting 
and abrasion have little effect on the 


Big propane plant reports: chrome-plated, floating bronze ball. 


Stays Leakproof . . . in closed position, pres- 
sure of fluid automatically positions ball 


“Increased production against synthetic rubber seat to form a 


tight seal. 


H 19 Get the whole story of how this out- 
and no maintenance otto secant Oo 
more of what you want in valve perform- 

ance. Mail the coupon today. 


with these amazing 
new ball valves 


Distributors in all principal cities 


One of many enthusiastic users of Rockwood Ball Valves, this 
large propane plant ships up to 400 tanks of bottled gas daily to ROCKWOOD SPRINKLER 
householders. Valves are operated every two minutes during the day. COMPANY 
The plant supervisor states their extra fast opening and closing, 102 HARLOW ST., 
full round flow and tight seal makes them real production boosters WORCESTER 5, MASS. 


and cost cutters ... and they need absolutely no maintenance! Send me Ghestrated telder V-4 on Reck- 
wood Full-Flow Ball Valves. 
Name 

ROCKWOOD FULL-FLOW BALL VALVES Title 

Company....... 

Street 

City 

Zone 





THE FLOW tS AS ROUND AS THE PIPE ITSELF Y 
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a preference... special application ? 


There’s A Standard Teflon Stuffing Box gpa 


The use of Teflon in Climax Controls stuffing boxes is standard B 4 & oe 
procedure with BS&B. There’s a Climax Teflon stuffing box to 

meet any preference. Here, we show three of them as applied to zi 

Climax Diaphragm Control Valve Type 86. BS&B stresses correct Cl C t 
stuffing box design because design has such a great effect on hys- imax on 0 S 
teresis. Any friction in the valve may result in improper operation and 


unsatisfactory service. To further overcome the threat of friction, needed in 
the lower stems in all Climax Controls of this type are super polished. 


Teflon resists almost all known corrosive fluids. It’s self lubri- 
cating and means less friction. Spring loaded Teflon reduces main- 
tenance which might normally result from packing nut being 
applied too tightly. 


your processing 


Teflon or Standard bolt stuffing box. The 
top vorks or yoke of the valve is removable 
vithout disturbing the stuffing box. This stuf- 
fing box is applicable to Climax Controls, 
Types 86, 73, 1286, 87, 15, 115 and 1486. 











Bolt-down type, spring loaded Teflon 
using CVU Ring. Available for, or present 
standard stuffing box can be converted to, the 
following Climax Controls, Types 86, 73, 1286, 
87, 15, 115, 1486, 125, 120, 128, and 58. 





Standard Packing Nut stuffing box. 
Screwed down packing nut design assures min- 
imum frictional lag and a minimum of main- 
tenance. Features the dependable CVU Teflon 
Ring. Can easily convert old style valves using 
standard stuffing box to Teflon packe d. 


——} 


The type of stuffing box you require depends on... (1) The fluid 
being handled (2) Individual maintenance problems. The inter- 
changeability of Climax Controls stuffing boxes is highly important 
to both old and new users. Teflon stuffing boxes are actually stand- 
ard with Climax and can be included when controls are ordered. . . 
or conventional type stuffing boxes can be interchanged with Teflon 
stuffing boxes in the field with a minimum of time and effort. Tell 
us what fluids you’re handling and what your problems are. . . then 
let us make a recommendation — Write... 








cliMay 


SeB iB s BS 





DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability— Dependability with the big “D”. 
*T.M.T.D.C.C. 
Progress Through Chemistry 


THE DAVISON CH L CORPORATION 
Baltimore 3, Moryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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HERE ARE 5 REASONS WHY YOU 
SHOULD TALK TO M. W. KELLOGG 


“om Petrochemical 
rocessing... 


NEW PROCESSES AVAILABLE... 

Using new processing techniques, Kellogg is now in a 
position to design plants for the production of a wide 
variety of valuable chemicals from hydrocarbon feeds. 
As a result of recently completed arrangements these 
include, for example, urea via Montecatini’s vastly im- 
proved process. Others are ammonia, phenol and 
acetone, aromatics, higher aliphatic and cyclic alcohols, 
and phthalic anhydride. 


CURRENT PRACTICAL DESIGN EXPERIENCE... 


Today, with nearly a score of different chemical plants 
either under construction or in engineering, Kellogg is 
able to offer broad chemical experience—all based on 
the practical chemical engineering philosophy of con- 
tinuous processing in integrated plants. 


EXTENSIVE LABORATORY FACILITIES... 

Kellogg pilot plant and organic laboratory facilities are 
among the most extensive in the industry. The firm is 
well known among the process industries for its ability 
to cooperate closely in the development of new proc- 





esses—and for its engineering know-how in the transla- 
tion of pilot plant and semi-commercial plant data into 
profitable commercial operations. 


PETROCHEMICAL BACKGROUND ... 


Since World War II when Kellogg engineered buta- 
diene and ammonia plants . . . and later, special units 
for the production of ethylene, hexylene glycol and 
ethyl chloride as well as highly efficient fractionation 
systems for the concentration of butylene . . . the com- 
pany has continued its research and development work 
in this expanding field. 


BASIC ENGINEERING DATA... 


Behind the relatively new developments in chemical 
processing, Kellogg has a vast reservoir of technical 
data built up over years of designing, engineering and duction of ethylene, 


erecting petroleum refineries ail over the world. Much propylene, and buty- 
of this experience is directly applicable to chemical lene os gpg final 


process design. butanol and phthalic anhydride. * 


ad e e In Canoda for 
Shawinigan 
World's first ph 


If you have a refinery by-product that you wish to 1] from-cumene 
upgrade in value to petrochemical intermediate or * 
final product, consider Kellogg’s practical experi- 

ence. Write — 


Chemical Process Division 


THE 
Company Cs rom COM | Salam ue 


PUG Y ort yoand an NO as 


NEW YORK + JERSEY CITY - LOS ANGELES + TULSA + HOUSTON + TORONTO + LONDON + 











NON-LUBRICATED 


LIFT-PLUG VALVES 


HELP YOU AVOID INACCURATE 
GAS MEASUREMENTS 


Requiring no lubricant to effect a seal or for 
easy operation, Cameron Non-Lubricated Lift Plug 
Valves keep orifice plates clean longer and the 
accuracy of gas measurment is improved. Also, 
the possibility of contaminating the line product 
with valve grease is eliminated. 

There is no other valve like a Cameron Lift 
Plug. Its seat is separate from the body, permitting 
eosy replacement of both plug and seat for any 
desired trim. Body distortion resulting from pres- 
sure forces and line strains has no affect on the 
seal; in fact, the higher the pressure, the tighter 
the valve seals. The valve may be completely 
overhauled without removing it from the line. 








IRON WORKS, INC. 


P. 


Oo. 


BOX 1212 e HOUSTON, TEXAS 


Export: 7912 Empire State Bidg., New York, N. Y 





Fi ad Upstream Pressure Changes oF the Requined Prewure 
1—Eltect of Flow @ * SUTET TIT 














MOORE PRODUCTS CO., PHILADELPH 











WRITE FOR CATALOG ON NEW MODELS 
HIGH CAPACITY '% ‘% ‘2 SIZES 














One DEMPSTER-DUMPSTER Serves Scores 
of Containers ji .. All Designs. . . All Sizes. . 


Handling Materials of Almost Every 
Description at the Lowest Possible Cost! 





One Dempster-Dumpster mounted on one of your trucks serves 
any required number of big detachable Dempster-Dumpster Con 
tainers spotted at convenient materials accumulation points inside 
and outside your buildings. The capacity of these containers range 
up to four times greater than the average dump truck body. They 
are built in a wide variety of designs best suited to the materials 
handled—-be they solid. liquid or dust . . . trash or rubbish 
bulky light or heavy. The truck-mounted Dempster-Dumpster, 
with only one man, the driver, picks up one pre-loaded container 
after another, hauls it to destination where materials are dumped or 
load set down intact The Dempster-Dumpster may handle raw 
materials on one haul, liquids on another, trash and rubbish on 
another, etc. It's like having one truck with 15, 25, 65 or 100 
different bodies 


This is the Dempster-Dumpster System—the modern method of 
bulk materials handling. It is saving thousands of dollars annually 
for hundreds of plants in every type of industry because it: 
Eliminates 3 to 5 conventional trucks and crews—reducing cost 
of truck equipment and operation accordingly Eliminates stand 
ing idle time of trucks and crews Eliminates re-handling of ma- 


terials Increases efficiency, sanitation and good housekeeping. 


The Dempster-Dumpster System is. without question, the most 


efficient method of materials handling by truck ever devised! More WHEN A CONTAINER is full, the 
Dempster-Dumpster picks it up, hauls 
it to destination and dumps the 
materials or sets the load down in- 
together. Write us now. The Dempster-Dumpster System is manu tact. These three simple operations, 
shown above, are hydraulically con- 
trolled by driver in truck cab. 


efcient and lower cost materials handling in your plant may be 
simply a matter of getting the minds of your engineers and ours 


factured exclusively by Dempster Brothers, In 


DEMPSTER BROTHERS, 5122 Dempster Blidg., Knoxville 17, Tennessee 
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-RAFFINATE... 


An Important Word in the Petroleum Industry 


The SO, Extraction unit of the 
Ph lip Petroleum Company at Phill ps, 


Catalytic cycle stocks, when extracted with , 
. . Texas, hown in foreground above, is the 


second SO, plant to treat cat cvele stocks. 


ro 
dof 


SO, often give high yields of rattnates of a quality 
. . ’ A t plants were designed and built by 
equal or superior to that of the virgin charge. These — Badger: 

products may then be blended into premium diesel 


or similar fuels or reprocessed in the cat cracker w ith 


minimum coke. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


AFFILIATED WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 


ee ce Rn ee le at aan ne Mo 
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Q ADAPTABILITY — Permissible modifications to standard basic design cover the 
widest possible range. Actually, eight types of turbines are available on five 
frames . . . one basic design of governor valve, six elective types of governor. . . 
several types of speed changer, emergency tripping mechanisms . . . gland seal 
arrangement for condensing operation and for operation with gas . . . These 
are just a few of the many available modifications. 


od RELIABILITY — Well known as a quality of Elliott turbines, has been further 


enhanced by improving manufacturing facilities and details of design. 


ECONOMY -—First, in the operating saving of a turbine practically built for 
its specific conditions. Second, in stocking fewer replacement parts due to the 
interchangeability of wearing parts on all frame sizes. 


4) REPUTATION — Engineers all know it. As one engineer said to another who 
had been having drive troubles, “Why don’t you put in Elliott turbines and 
Write us for informative Bulletin H-16 


stop worrying?” We can ask for no stronger recommendation. 
ELLIOTT Company steam rursine ver. seannerte, pa. 


Plants ot: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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CORROSION INHIBITING + DESALTING 
DEHYDRATING + WATER DE-OILING 


} 
IOC? 
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KONTOL 


Corrosion Inhibitor is used effectively in the refinery 

to combat corrosion caused by moisture, chlorides, HCI, 
CO,, H,S and organic acids. Kontol inhibits attack by 
H,S, stopping blister formation at its source. 


KONTOL on be used to control the corrosion of flow 
lines, fractionating towers, debutanizers, depropanizers, 
and stripping columns. It is also effective in the protection 
of heat exchangers, gathering systems, separators, 
scrubbers and overhead products lines. 


KONTOL does not affect the quality of refined products 
with reference to end point, gum-formation, anti-knock 
rating, color, ash content and so on. 


KONTOL <on be continuously injected into a refinery 
flow system by means of a chemical feed pump, or by 
once-a-day batch injection by means of a lubricating device. 


KONTOL provides protection against corrosion by 
adsorbing at metal surfaces as a thin, tough, impervious film 
which prevents contact by corrosive agents. It provides 
substantial protection against many kinds of refinery 
corrosion which, heretofore, have been accepted as being 


unavoidable. 


For a prompt survey of your corrosion 
problems by a Tretolite Company refinery 
engineer, write or call the 


TRETOLITE COMPANY 








The solvents and chemicals 
Experienced sold under the ENJAY* 
Oval Trade-Mark are out- 
standing for high quality 
and dependability. Every 
day more industries are 
e calling on the long ex- 
Re la b perience of the Enjay 
b Company... making 
greater use of the diversi- 
fied line of solvents and 
~~ chemicals marketed by 
Enjay to increase 
product quality. 


piversified 


ENJAY 
markets this ENJAY 


wide range of products are 
industrial chemicals: marketed in bulk 


Petrohol 91 (isopropy! Alcoho! Ethy! Ether 
Petrohol 95 (Isopropy! Alcohol tsopropy! Ether 
Petrohol 99 (Isopropy! Alcohol Ditsobutylene 

aoe — fit your requirements. 


Butadiene 
' hol 
Isoocty! Aicoho isoprene Perctec 


lsopropy! Acetate Dicye . 
Secondary Buty! Acetate y Soe a ga ——— ENJAY COMPANY, INC. 
Acetone Paratone Vistanex 


Methy! Ethy! Ketone Parapoid Naphthenic Acids 15 W. 51st St., New York 19, N.Y. 


or in quantities to 


ts Petroleum Refiner 





Before you buy 
an Expansion Joint 


Read this! 


Anyone in industry today recognizes those compelling factors which 
cause “purchase by price”. 
What is not so easy to see is that the “lowest price” is certainly no 


indication of the value of a product—no matter what it is! 


That is why Zallea Expansion Joints—even though maintaining a 
competitive price position in their field—guarantee performance 

and quality. These characteristics are built into every Zallea Expansion 
Joint which has ever left our plant—and are measurable in dollars 


and cents by any industrial buyer. 


You will find—as have thousands of others—that the value of a 
Zallea Expansion Joint is in direct proportion to its service life. 
The proof? Repeat orders from customers by the hundreds in 


the last quarter of a century. 


Before you buy an expansion joint, check frst with a Zallea Representative 
for proof that your best buy is Zallea. There’s no obligation, of course. 


Zallea Brothers, 890 Locust Street, Wilmington 99, Delaware. 


Catalog 47 and Bulletin 351 
describe the complete line 

of Zallea Expansion Joints 
and Flexible Connectors. 


W rite for copies today. | NSIGON J OINTS 
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METAL GOODS CORPORATION 
distributors for 


American Brass Company 
j os EON DA 


BRASS ——“By-— COorranr 
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Has Your TOP BRASS Met Ours? 


Doubtless your company knows Anaconda brass and copper. Many industrial users 
regard it as the best. And, if your company operates anywhere in the territory served 
by Metal Goods Corporation—Central South and Southwest—you are quite likely 


getting your brass and copper supply from us now. 


If that’s the case, fine! If not—we'd like to point out a double-barrelled benefit 
many users derive by buying their Anaconda products from Metal Goods Corpora- 
tion. You see, it affords them a double guarantee of satisfaction—one from Anaconda 
and one from us! Ta the high excellence and wide variety of the Anaconda brass 
and copper line we add: the time-saving convenience of delivery from our nearby 
warehouses; and on-the-spot consultation between our technical men and the user. 


May we help you in a similar way? 


Please call, wire, or write the following Metal Goods Corporation representative nearest you. 


Tulse 3, Oklchome Delles 9, Texas Decatur, Iilinois Memphis, Tennessee Fort Worth, Texes 
OFFICES = _— Boston 6211! Cedor Springs Rd. SALES SERVICE 1305 West Sunset 713 Columbion Mute! 3621 Carolyn 

ott orrison Sam D. Hodgdon Arlie W. Tempel Tower Bidg. 
AND WAREHOUSES =—Picne, 4-1175  Phene: ELmbret 3271 OPPOSES Phone: 8-1314 Robert W. Downs 
$0. Levis 15, Missouri Houston 3, Texes New Orleans 12, Le. , Beton Rouge, Levisione Phone: 5-872! Sen Antonio, Texes 
$239 Brown Avenve 711 Milby Street 432 Julie Street 2200 East Central 4419 Mimosa Street boyy eres ug 2012 Alamo Nott. Bidg. 
Nelson L. Hower Horris T. Gregg Carll. Wedemeyer = Ray Noller Paul P. Vidovic ~ venv® Roy D. Bagaley 
Phone: GOodfellow 1234 Phone: CEntral 888) Phone: CAnal 7373 Phone: 7-6921 Phone: 4-4738 “tenaadh Phone: GArfield 3161 
Kenses City 16, Mo Denver 2. Colorado Jockson, Mississippi Indianapolis 2, Ind. exes Devenport, lowe 
1300 Burlington 2425 Walnut Street 781 Raymond Road 1333 N. Pennsylvenic 924 Stote Street 
Frank D. Hogan Neal Dehn George E. Akerberg Harry \. Newton lee T. Dodson Robert L. Thorp 
Phone: NOrclay 3516 Phone: ACome 589! Phone: 5-2711 Phone: Lincoln 4960 Phone: 4-7536, 4-7537 Phone: 2-3156 


¥ ETAL GOODS CORPORATION 


GENERAL OFFICES: ST. LOUIS 15, MISSOURE 
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Built at Sun Ship, on the Delaware, these 
debydrating towers now serve Western 
homes and industries. 


Pioneers in prairie schooners blazed a courageous trail “across the 
wide Missouri..." and across the entire continent...in their 


search for new opportunity. 


The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship. .. because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources ... and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind’s comfort and progress. 


Siu 


SHIPBUILDING &@ DRY DOCK COMPANY 
(SINCE 1996) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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reaction in steel... 


fluid 
catalytic cracking 


No matter how ideal the flow, 
the process, in plant size, 
must be contained and controlled in steel. 


That’s an important step in our job. 

We've been doing it for over 30 years,—and 

have designed, constructed and placed in operation 
more than 600 petroleum processing units. 


FosTER WHEELER CORPORATION 


1@S SROAOWAY, NEW yor« ©, NEw voRe« 


tH) 
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| Why accept up-and-down capacity 


from conventional atmospheric sections 


When you can have 
S-T-E-A-D-Y rated capacity 


from G-R BENTUBE SECTIONS 


In an atmospheric or submerged condenser or cooler that 
must be hand-scaled, you get maximum heat transfer 
for only a brief time after the scale has been hammered 
off. Then, as scale accumulates, the capacity slides down 
hill until the tubes are again hand-scaled. 


But what a difference in the G-R Bentube Section! In 
this unit, scale is continuously flaked off . . . hand- 
scaling is completely eliminated . . . rated capacity is 
steadily maintained . . . because of its exclusive scale- 
shedding feature. That’s why the capacity of a G-R 
Bentube Section can be guaranteed. 

This feature and the many other superiorities of the 
G-R Bentube Section have been demonstrated for over 
20 years and in installations totaling more than 15,000 
sections. Write for bulletin describing this unit in detail. 


S$ th STANDARD AND INTERCHANGEABLE, with high salvage value 
ome oO COMPACT DESIGN, with small basin area 


plus values of the STURDY CONSTRUCTION, with corrosion-resistant materials 


G-R Bentube Section NO STRAINS from changes in temperature 
READILY ACCESSIBLE TUBE INTERIORS for cleaning 


LOW COSTS of installation and ft e 





THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


GRISCOM-RUSSELL 
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Choice of 7 Case Designs 


WHEN YOU SPECIFY 


ASHCROFT DURAGAUGES 


SPECIFIC NEEDS are your best guide in 
selecting a pressure gauge casing. Ash- 
croft Duragauge Casings, made in three 
distinctly different types of material and 
seven different designs, meet practically 
every installation and service require- 
ment 


ALUMALIFE® —a special aluminum alloy 
that is light, strong and has excellent 
overall resistance to corrosion and vi- 
bration. 


CAST IRON — tough and durable. Used 
in corrosive conditions where aluminum 
would not be suitable 


PHENOL — light, strong, rigid plastic 
that is acid-proof and corrosion proof 


Every Duragauge case is dust and mois- 
ture-proof, and the entire gauge system 


can be easily removed from the case 
as a unit. 

To insure peak performance and maxi- 
mum service life in specific installations, 
you can choose an Ashcroft Duragauge 
with the Bourden Tube made of any one 
of eight different types of materials. All 
provide unusually long tip travel, conse- 
quently greater accuracy of indication 
is assured. The patented Nylon Move- 
ment outwears all others. And the mi- 
crometer adjustment pointer is easy to 
get at and reset precisely while on the 
shaft. 

Remember, only Ashcroft Duragauges 
give you all these advantages. So — ask 
the nearby Ashcroft Distributor to help 
you choose Duragauges that fit your 
needs exactly. 


ASHCROFT DURAGAUGE CASE MATERIALS, MOUNTING AND DIAL SIZES 





BACK 
case FLANGE 


BACK ms 








Black Alumalife® with flat. threaded 


Alumalife ring Yes 


Yes 42". & 





Black Cast Iron with flat, threaded 
ring of Alumalife on 4',” and 6” and 
Bronze on 8',”, 10” and 12” 


4',”", 6 
814”, 10", 12” 





Black Phenol Turret with snap ring 


4%”, 6”, 815” 





Black Phenol with threaded phenol 
ring. Safety blowout disc is standard 


4'9", 6", 84" 





Black Alumalife with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 


444", 6", 819" 





Black Cast Iron with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 


449”. 6”, 819” 
10”, 12” 





Black Alumalife with black clamp 
slip ring 








449", 6 

















A product of MANNING, MAXWELL & MOORE, INC. stratford 
CONSOLIDATED’ SAFETY AND RELIEF VALVES 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES. ‘BUDGIT’ AND 

‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


MAKERS OF ‘ASHCROFT’ GAUGES, “HANCOCK VALVES 


CONNECTICUT 
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GOING UP! 


in the piping industry 


Another new addition to FLORI facilities is 
“going up” in St. Louis! 


This new plant—modern from the ground up 

—has been designed to house only the very latest 

in pipe fabricating facilities, and will become 
(we believe) an industry showpiece. 


Its unique layout features a FLORI-designed 
materials conveying system to speed your work 
through production. Under its roof you will find 
these and equally vital facilities— 


eee ee eee ot 


e automatic submerged arc welding 
e hot bending, through 24 inch pipe 
e stress relieving 


e ultrasonic reflectoscope testing 


FLORI's quality control program is ‘‘tailored”’ 
to the fabrication of alloy piping materials as 
ee ee ee oe 

dustries—your best guarantee of top per- 
formance. 


PP RR He ES ONE TR 





IF IT’S PIPING—CONTACT FLORI 
Detailed literature covering FLORI facilities 
and operations is available from Dep't E, c/o 


PIPE COMPANY 


601 E. RED BUD AVE., ST. LOUIS 15, MO. 
CHICAGO BRANCH: 3915 W. ARMITAGE, CHICAGO 47, ILL. 


December, 1952—A Gulf Publishing Company Publication 














NINE years of low-cost 
valve operation 
despite severe service 


It takes mighty tough valves to make a 
record like that, especially when they're 
used in sulfuric acid manufacturing un- 
der temperatures up to 140 F, pressures 
up to 150 psi, acid concentrations above 
65%. 

Such is the case at the Chemico plant 
of the Bayway Refinery of the Esso 
Standard Oil Company—and such is 
the performance of the Teflon-packed 
ALOYCO 20 gate valves used there. 

The type of valves formerly used fre 
quently came inoperable because 
their working surfaces corroded. Not 
their ALOYCO successors! They're oper- 
ating easily, with low maintenance. 
Since they're Teflon-packed, even leak- 
age at the packing point has been 
eliminated. 


ALOYCO No. I11-A Teflon-pocked gate valves 
give repair-free service on sulfuric acid line in 
petroleum refinery. 


What's the secret of this superior per- 
© No. II1-A gate valve for 150 pounds formance? Simply this: ALOYCO is the 
world's largest specialist in high alloy 
valves engineered to counteract specific 
corrosives, devoting itself exclusively 
to ““diagnosis’’ and “‘treatment’’ of such 
problems. After laboratory and field 


he Lasts 'onger "he aistobe 


special alloy of chrome-nickel-molyb 


@ is mode in a wide ronge of analyses to 


fication and regularly stocked in populor alloys 


denum outstanding in resisting sulfuric 


in corrosive service ocid 


The same kind of success story can be 
yours, if you consult ALOYCO on how to 


This bolted bonnet type gate valve, made to handle severe corrosivesor guardagainst 

product contamination. 
specification, provides the three basic advantages - ALLOY STEEL PRODUCTS CO., INC. 
1303 West Elizabeth Avenue, Linden, N. J 
of all ALOYCO valves . . . (1) special engineering 
for severe corrosive service through 
(2) extensive metallurgical research and 
(3) production of high alloy valves exclusively.. SM : Lasting 


Longe" 


ygye VANES, 


ive SevV\C® ie 
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swuthrs Wha 
Fired Heaters 


For heating liquids and gases 





For indirect heating using 


circulating medium 


~ 


The Struthers Wells fired heater is designed 
to give efficient and trouble-free operation 
in a wide range of services. 

Moderate rates of heat input, symmet- 


rical arrangement of tubes, and the liberal 
heat absorption surface provided, 
eliminate overheating of the equipment 
or the heated fluid. 

High thermal efficiencies are secured; 


the convection section surface is pro- 


| 


od 


vided with heavy welded fins. 
Equipment is provided with all necessary acces- 
sory and control equipment if required; close 
temperature control may be secured. 
This equipment is being widely used in the chemical and petroleum 





industries for heating air, hydrocarbon gas and steam to high 

temperatures, for indirect heating utilizing Dowtherm, and for 

direct heating of absorption oil, asphalt and many other fluids. 
Good deliveries are available in a wide range of standard sizes. 





Write for Bulletin B-45 STRUTHERS WELLS CORPORATION 


WARREN, PA. 
Plants at Warren, Po. «+ Titusville, Pa. 
Offices in Principal Cities 


on your letterhead, 
please 
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1. FINE FILTRATION, Filtration may be of any 
desired degree of fineness depending only on the 
fineness of the material used for the filter precoat. 


2. HIGH FILTERING RATES. While filter runs are 
usually short as compared to sand filters, the 
Stellar Filter offers the advantage of the high 
rate of filtration, easy and convenient cleansing 


by the “air-bump,” and does not require large 
volumes of wash water. 

3. COAGULATION NOT REQUIRED. A precoat of filter- 
aid formed around the filter elements is the filter- 


ing medium, rather than a chemically formed 
floc. Thus the Stellar Filter can be used for filter- 


ad hh y mndustry chooses ing liquids to which the addition of chemicals 


cannot be tolerated. 


4. SIMPLICITY OF OPERATION. Operation of the 


K Stellar Filter is practically foolproof. All opera- 
’ tions can be performed by an unskilled operator 

‘ lters with simple instructions and in a few minutes. 
: ‘ 5. ADAPTABLE TO A WIDE VARIETY OF REQUIREMENTS. 


Stellar Filter design permits use of a variety of 
construction materials to prevent contamination 
of the liquid being filtered. Operated at low, me- 


0) . fou of) dium, or high pressure, the liquid is not exposed 
5 


to the atmosphere, and hot liquids can be handled 


without vaporization. 


filtration probl ems il OR OE TO 


a few minutes, thoroughly cleans filter elements, 
and is accomplished by the “air-bump” supple- 
mented by a small amount of flushing liquid. 


Where very exacting filtration is required, 
or for difficult filtration problems, industry has 
learned to depend upon Stellar Filters. Applica- 
tions such as for the United States Army pack and 
mobile units; for removal of small amounts of 





oil or suspended matter from condensate, cooling 
water and recirculating process water; for filtra- 
tion of dilute sulfuric acid which has been used 
for leaching minerals from ore; for filtration of 
sulfate cooking acid; for filtering ferrous sulfide 
and other impurities from monoethanolamine in 
natural gas purification; for the continuous fil- 
tration of caustic soda used in a bottle washing 
operation .. for these and many other applica- 
tions Stellar Filters provide the advantages of 
quality of effluent, small space requirements and 
simplicity of operation. 

You'll find complete information ... and possibly 
the answer to your filtration problems ...in our 


illustrated bulletin on the Stellar Filter. Just request 
Bulletin 1560A. 


IN FILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois 





FIELD ENGINEERING OFFICES (NM 26 PRINCIPAL CITIES 
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engineered 
answers 
to pumping 


First packaged TCC Unit features 00 BI PUMPS. ee 


The world's first packaged TCC unit, recently 
completed at Artesia, New Mexico, is a boon 
to the refiner of 12,000 barrels per stream day 
or less. This packaged plant—including feed 
preparation, catalytic cracking section, frac- 
tionation, gas plant and catalytic polymeriza- 
tion—increases gasoline yield and improves 
anti-knock rating at a cost factor which 
compares with much larger units. 

In this unique installation Byron Jackson 
pumps of various types and sizes are used. 


| 


In fact, of the 23 centrifugals installed, 20 are 
B] pumps! 

you are concerned with pumps for 
a complete new refinery or a single replace- 
ment pump in an established operation, it 
pays to work with BJ. BJ's specialized knowl- 
edge and extensive line of refinery pumps 
assure you the right answer to your need. 


Byron Jackson Co. 


P.O. Box 2017, Terminal Annex, Les Angeles 54, California 
OFFICES IN PRINCIPAL CITIES 





* Designed ae Engineering 





Application and Product Handied 





Charge Pump — Handles crude oii 





and built bY = 


Quench Oil Pump—Handies 650°F cycle ol! 





Southwe 


with Socony 
Co.. working W 


inventors 


Stabilizer Reflux Pumps with Type 





Vacuum Oil Co. TCC 





and developers of the 


process 


Re-doiler Oil Pump — Handies gas oli 





New ney 
@ Built for baer Refining Co. 


Stabilizer 
sat fo, tian ei 





It 
oar ew Mexico 


Poly Reactor Wash Pump —Handies water 





Fractionator Reflux and Absorber and 


Flasher Bottom Pump — Handles 725°F Residuum 





Philadelphia Right-Angie 


T 




















HP 

so 

20 

3% 

40 

10 

5 

5 

Tower Pumps — Handies Cooling Tower 

230 | Water for entire 
urbine 

2 

30 
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The Ashland Oil and Refining Company and its affiliated companies are a fast 


growing and highly progressive organization. Like other leaders in the refini 

field, Ashland relies on Petreco Desalters to keep their crude charge free from 

harmful salts and solids. Like the many other experienced refiners who specify 

Petreco Desalting repeatedly, the Ashland group has installed Petreco in their 
r é 


refineries at Ashland, Kentucky; Canton, Ohio and Buffalo, New York 


Leading refiners such as the Ashland Oil and Refining Company have learned 
that Petreco Desalters consistently deliver high-efficiency performance, and are 
kepe at this high performance level by helpful, dependable Petreco service 


engineers PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 


PETRE<O 





GET THE BEST 
IN DESALTING 


Minimum residual salts and solids 


Reduced furnace plugging, longer 
tube life 


Maximum exchanger efficiency 


Less corrosion in the topping 


section 
Salvaged waste oil 
Clear water bleed 


Trouble-free, automatic operation 


PETROLITE CORPORATION 
Petreco Division 

3202 So. Wayside Drive, Houston 1, Texas 

1390 E. Burnett Street, Long Begh 6, Calif. 








WATER 


forAtlantie 
ae 





WELL; 
seal process, 
Kirkwood 


DATA: 


Drilled by rotary clay- 
850 feet deep in the 


stratum; double cased 


and graveled 


CASING; 
47 feet of 12” 
SCREEN ; 
Armco 
—PUMPS; 
with 4-stage 


iron impellers 
j-stage 


145 feet of 16” and 


steel. 
of 6-guage 


61 feet 


Iron 


Originally equipped 
15” bowls with cast 
Later replaced with 
and bronze im- 


12” bowl 


peller 


MOTOR 


tric 


There 


throughout 


Original 25 HP elec- 
still giving good service. 


e 
H 


4 eeeeeeeeeeeeeeees 


gee 


Soe crete 


Associate 
country) 


are Layne 


the The one near 


Pts Posmay. 


Companies located 


jou 


already understands the drilling and water bear- 


ing formation 


im your area 
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; famous board walk, stands one of America’s 
Ritz-Carlton 


On ATLANtic Ciry’s 


loveliest hotels—the Twenty-eight years ago, the 
owners turned to Layne for a well and pump installation. In the 
intervening years—over a quarter century, they have never experienced 
one fraction of disappointment in the dependability, durability 
and ever faithful performance of their purchase. 

In the twenty-cight years of almost constant operation, the Layne 
unit has produced more than 1,471,680,000 gallons of water—‘all the 
fresh water needed by this great hotel. Upkeep expense since the 
day installed has averaged less than a hundred and seventy dollars 
One 


still functioning. Another is that the well was installed by a method 


a year. amazing fact is that the original Armco iron screen is 


that completely sealed off all infiltration of salt water in a most 
difficult salt water area. Such is the life expectancy, satisfactory 
operation and generally low upkeep expense of Layne wells and pumps. 


For Water Well and Pump Catalogs, write to 


LayNE & Bow er, INc. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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Only Stainless Stee 
passes the tests 0 
and heat in these carbon 


THREE OF THE dryers equipped 
with Stainless Steel drums that 
are in service at the Franklin, La., 
plant of the Cabot Carbon Com- 
pany. The dryers were built by 
The C. O. Bartlett & Snow Com- 
pany, Cleveland, Ohio. 














INTERIOR VIEW of one of Cabot 
Carbon’s dryers shows the condi- 
tion of the Stainless Steel drum 
after months of continuous, day- 
after-day operation 


Petroleum Refiner 





®@ Round-the-clock processing operations put equipment 


to severe tests. Extremely corrosive 
materials are usually encountered and high 
temperatures are often present. That’s why 
the choice of materials of construction is so 
often limited to just one—Stainless Steel. 


* 
Cabot Carbon Company, the largest oper- 
ating subsidiary of Godfrey L. Cabot, Inc., 
of Boston, Mass., has a typical problem at 





its new plant at Franklin, La. The carbon 
black, when first made, is in dry fluffy form. 
In order to raise the density by pelletiza- 


The mixture of water with carbon black is 





tion, it is agitated with water and then run 
through dryers of Stainless Steel to remove 
the water and leave a dry, pelleted product. 


too corrosive to handle in ordinary drums. 
And operating temperatures sometimes reach 
1100°F. As a result, says Charles G. Allmon 
of the Company, “We have never used any- 
thing except Stainless Steel drums in these 
dryers.” 


Four dryers at the Ville Platte, La., plant 
of Cabot Carbon Company, have been in 
operation continuously for over three years, 
and another subsidiary of Godfrey L. Cabot, 
Inc., has used Stainless dryers for more than 
15 years with no reported failures. 


There are many applications in the petro- 
leum and petrochemical industries where op- 
erating conditions make Stainless Steel equip- 
ment a must. Stainless Steel’s combination 
of strength and corrosion resistance assure 
long life, minimum maintenance and freedom 
from costly down time. 


And when you order Stainless equipment, 
specify U-S’S Stainless Steel. This perfected, 
service-tested material will give you the fin- 
est performance obtainable. Our representa- 
tive will be glad to assist you in selection and 
application of the proper grade for the job. 


UNITED STATES STEEL COMPANY, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UBITED STATES STEEL EXPORT COMPANY, REW YORE 


U-S-S-STAINLESS STEEL 


TUBES - WIRE - SPECIAL SECTIONS 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - 
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Swings’ show efforts of new crew belore cotalyst regenerator wos brought to point of operation through use of Hays Magno-Therm O2 Recorder. Note that 
swings ore smaller ot right of chart indicating thot stability is being approached. 


The chart illustrated above was produced during the 
starting-up period of a new catalyst regenerator. The 
wide “swings” on the chart graphically illustrate the 
efforts of the “team"—a new crew and their Hays Magno- 
Therm Oxygen Recorder—to operate the unit efficiently. 
Their problem: To achieve continuous, stable operation 
thus avoiding “after burning” (excess O2) which would 
damage the catalyst and the regenerator as well as too 
little burning (deficient O2) which would not effec- 
tively regenerate the catalyst. 

Soluti 

Answer to this problem was the “team” operation by 
crew and Hays Magno-Therm Oxygen Recorder. The 
“team” now maintains the O2 content of the effluent 
gases between 5% and 2.0% thereby producing effec- 
tive catalyst without damaging the multi-million dollar 
installation. 

The operating crew could do this because the Magno- 
Therm Oz Recorder reflects, without lag and in a direct 
and magnified manner, changes in the amount of excess 
air present, thus making control a simpler task. No 
longer need the crew attempt to operate with only in- 
direct, small temperature changes as a guide. 


THE HAYS CORPORATION 


MICHIGAN CITY 33, INDIANA 


For process heaters and boiler plants 

The Hays Magno-Therm Oxygen Recorder has also been 
successfully and profitably applied to process heaters 
and refinery boiler rooms where multiple fuel firing is 
a problem. 


With the Hays Magno-Therm Oxygen Recorder you get: 
e Freedom from effect of varying Hydro-Carbon ratios 
of different fuels ¢ Continuous, highly accurate indi- 
cation and recording « Complete comp tion for 
temperature and pressure effects « Freedom from 
chemicals or hazardous fuel burning in the analyzing 
process @ Swift, sure electronic operation 





Hoys Bulletin 51-829 


£ 
17 F tells the complete story 
7 
¥ of the Magno-Therm 
a TO Write for it 


Verifiow Meters ond Veritrol * Gos Analyzers * Draft Gages 


Automatic Combustion Control * Boiler Panels * Hoys-Penn Flowmeters 
Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 
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For Your High-Purity Process Needs--- 








The following are but a few of the many 
B&A Fine Chemicals available in tonnage 
quantities for high purity process use. 
They are charted to indicate some of the 
major industries in which they are used. 


CHEMICAL 





Acetamide 

Acid Fluoboric a on 

Acid Hydrofluoric, Reagent ae 

| Alkali Fluoborates 

Aluminum Chloride, Solution 

Aluminum Fluoride, Crystal_ 

|_ Aluminum Nitrate 

Ammonium Acetate 

Ammonium Oxalate 

Ammonium Sulfate 

| __ Purified and Reagent A.C.S. 

| Ammonium Thiosulfate 
Boron Trifluoride 

| __ Gas and Various Complexes _ 

| Cadmium Nitrate 
Calcium Acetate 

Purified and Reagent 

| Calcium Chloride, Anhydrous 

| Purified and Reagent ACS. _ 

|_ Calcium Phosphide __ 

|_ Chlorine Trifluoride __ 


































































































e*ees 
+—+ 








| 
— —+-—4-——— + 
— 


s 
+ 


= 


Chromium Fluoride _ 
r Chromium Nitrate 
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= 


Chromium Potassium Sulfate 
(Chrome Alum) 
| Cupric Nitrate 
Cuprous Chloride _ 
| PemcNarate 
| Ferrous Ammonium Sulfate 
| Lead Nitrate 
Metal Fluoborates - 
|_Oxamide 
|_ Potassium Acetate 
| Potassium Bifluoride 
| Potassium Borate, Tetra __ 
Potassium Fluoride 
| Potassium Nitrite 
| Potassium Permanganate —__ 
Potassium Titanium Fluoride 
Sodium Bisulfite, Meta 
Purified and Reagent 


~ = —— . } 

Sodium Fluoride, Reagent A.C.S. % ; | | 
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| See ee 2 ee ee Se be oN 
| Stannous Chloride _ |_ je jeje; | | joj | | Jefe t 
(_Sulfur Hexafluoride lel aR Ob oe ke ee 


Wee ony forccomeite BAKER & ADAMSON Zac Coemicale 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, NH. Y. 
SETTING THE PACE tN CHEMICAL PURITY SINCE 1882 
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Are pipeline systems 
a source of copper 
contamination 


of gasoline ? 


A CASE HISTORY: 


An oil company recently started to transport gaso- line was needed to restore the original 14-hour 
line through a new products pipeline. The gasoline induction period. 

entered the pipeline with an induction period of FoR LESS THAN $2 PER 1,000 BARRELS you can be 
14 hours. But 't had an induction period of only 5 
hours when i left the system 416 miles away: 


To determine the source of contamination, the 


sure your gasoline is free from the harmful effects 
of copper contamination which may be encoun- 
tered after it leaves the refinery --- with Du Pont 
Metal Deactivator. Since many distribution sys 
tems contain valves, pumps and various fittings 
which are a potential source of copper contamina- 
tion, this is an important, low-cost way of assuring 
Copper heat exchangef coils and coppet alloy greater customer satisfaction. Normally, we would 
comp vmmpeliers at the pump stations slong the recommend that Metal Deactivator be added to 
the gasoline at the refinery, before it enters the 
distribution system. 
DU PONT METAL DEACTIVATOR was added to the Ask your Du Pont Petroleum Chemicals Divi- 
gasoline at the pipeline exit (0 offset the harmful sion representative for samples and further in- 
effects of the copper: In this case, it was found that formation on Du Pont Metal Deactivator- 


only 4 lb. of deactivator per 1,000 barrels of gaso- 


Soenmnor aa alae 
Better Things for Better Living 


copper content of the gasoline was checked at vari- 
ous points along the pipeline. It was found to be 
building up proportion (0 the miles traveled 
through the line. And it increased from 10 ppm 
initially to .22 PP™ at the destination. 


line were found to be the source of trouble. 


E. |. DU PONT D 
tat p soar NEMOURS & COMPANY (INC.) 


e District Chicago, iit 
T 


Wilm . . 
ngton 98, Delowore Offices: visa, Okle District 
Hevsten, Texos Laboratories Tulsa, Oklo. 
IN CANADA asennad mean “a 
A Coaed | Moate 
ion industries Limited—Teronte, Ont aie . Coltf 
, Qve.—Celgary, Alte. 


7” . en 
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THESE ARE TIMES of 
rapid technical progress, 
In A Neat Package busy people, and too much 

work. We strive to meet 
these problems by publishing the best available infor- 
mation, presented so that the least possible amount of 
The long-awaited 


Instrumentation-— 


our readers’ time will be required 
Instrumentation Handbook, appearing in this issue, 
meets these stern requirements 

The science of instrumentation like 
topsy. Not one process engineer in ten received an 
educational background in the subject. Operators have 
picked up a scanty knowledge strictly through ex- 
perience and usually without formal training. Manage- 


has grown 


ment accepts instrumentation as a vital necessity with 
out really understanding the economic factors in 
olve d 

\ hand-picked group of the best men in the instru 
mentation field shouldered the responsibility of pre 
paring a primer, a grass-roots education, in instrumen 
tation. There are no wasted ‘words, no important 
questions left unanswered. Thoughtful preparation 
plus pains-taking editing have been combined. The 
result is a Handbook that covers the instrumentation 
field from dollars to doughnuts. We commend it most 
earnestly as “must” reading for managers, engineers, 
operators, and maintenance men 

In anticipation of an unusually high volume of re 
print requests, we have instructed our printing de 
partment to hold the plates on the Handbook. Requests 
PETROLEUM REFINER, Box 
Karly determination of re 


should be addressed to 
2608, Houston, Texas 
print requirements will be appreciated. The re 
prints would cost 75 cents per copy 


FOR YOUR ready reference we 


Alphabetically have included our Annual Index 
Speaking in this as an insert. You 


will find an author index and a 
subject index which includes every technical article 
that has appeared in the magazine this year. You will 
ilso find cross reference in the subject index which 
we hope will enable you to put your index finger on 
any subject in question. The index ts inserted be 


issue 


tween pages 160 and 161 
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How We VISITORS TO Pt TROLE M 

ReFINer’s editorial offices in 

Houston have always shown in- 
Do Our Business terest in the behind-the-scenes 
activity necessary to get an article into print. Our re- 
cently published “Author’s Handbook,” mailed to each 
subscriber, offers some tips on how to prepare articles 
for publication. Here is what happens when the manu 
script reaches our office : 

First, the Editorial Director, Dr. John McKetta, 
reads all new manuscrifits. The material is then as- 
signed to the department editor best qualified to handle 
it. This editor studies the context carefully from the 
viewpoint of accuracy and interest to our readers. 
Often our very capable Librarian, Mary Zuber, is 
called in and asked to search the literature for other 
references to the author's subject. If, in the judement 
of the department editor, the article shows promise for 
possible publication, the manuscript may be sent to an 
expert in the industry for review. Our reviewer is 
asked only to comment on the technical accuracy of 
the material 

Now that we are convinced that the article will be of 
value to our readers, the production problems are 
ready to be solved. Should the art work be redrawn? 
Are additional figures needed? How large should the 
illustrations be? These problems are often solved in 
staff conferences. 

The next part of the job is taken over by the 
managing editor. The manuscript is carefully checked 
for grammar, spelling, and diction. It is then set in 
type, and two copies are printed on long narrow strips 
of paper, called “galley-proofs.” One copy is sent to 
the author for checking and the other is used by the 
managing editor for “paste-ups.” 

This is the last operation before the magazine goes 
to press. The galley proof is scissored up and pasted 
down on sheets of paper that are exactly the same size 
as magazine pages. Plates are prepared for the 
various illustrations and the article is now ready to 
go to press. There you have it—and the telling is 
easier than the doing! 


HOW'D YOU like to be able to af- 
ford a staff of consultants at your 
finger tips for each speciality in the 
refining, petrochemical and natural 


A Christmas 


Present 


gas field? 

Wishful thinking, but let’s continue. Just imagine 
having the following experts on hand to help you with 
your problems: George Benz of Phillips Petroleum 
Company, Ray Thomas of Carbide & Carbon Chemi 
cals Corporation, Don Othmer of Brooklyn Polytech, 
Marshall Sittig of Ethyl Corporation, Ken Coulter of 
The Dow Chemical Company, Van Winkle and Kobe 
from University of Texas, Joe King and Tiny Merz 
from Tennessee Gas Transmission Company, Jack 
Dart and Joe Schall of Houdry Process Corporation, 
Bill Chapin of The Fluor Corporation, John Bertetti 
of Pan-Am Southern, Robert Aries, L. A. Mekler and 
then about 50 more. 

Yes sir, these men are a few of the many writers 
who wrote for YOU in 1952 in PetroLeuM REFINER 
We of PetroLeumM REFINER have had a policy over 


85 








|New 


} HERE’S WHY... Before you install another 4 

i mixer for blending, ethylizing, or B S control, ask yourself 

ly if your company can afford to pass up these advantages 5 
available only with the new LIGHTNIN Side Entering Mixer 


1. GUARANTEED RESULTS—Every LIGHTNIN Mixer is guoran- 
ie, teed to do the job right—or your money back. 


SMOOTHEST OPERATION—New compact design puts weight 


N 


close to tank, cuts vibration to a minimum 6 


3. REAL SAVINGS ON UPKEEP—Quickest, simplest repacking 


ever 4-point lubrication vertical motor mounting for 





extra protection 


MaPGO 


fluid mixing specialists 







EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 
ba 









Ea 


ar 
PORTABLE SIDE ENTERING TOP ENTERIN’ 
Ye to 3 HP 1 to 25 HP “4 to 500 HP 





lol; IN | Mx CL. gives more 


for your money than any other mixer 


pPeesoese esses eeseeuseeeesee 








GEAR DRIVE—1 to 25 HP. 
V-belt drive models also available 














CHOICE OF SHAFT SEALS—To suit your operating conditions 
exactly! 


EXTRA YEARS OF SERVICE—High precision, specially matched 
quiet-running gears; exclusive hollow-quill construction to 
protect gearing; flexible couplings at two points for added 
safety. Many LIGHTNIN Mixers have been in service 20 years 
or more! 


NEW LOW PRICE—Not the ‘‘cheapest” you can buy. . . but 
LIGHTNIN advantages make it the best buy for the money! 
May we prove this to you? 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Teronte 


Please send me the literature checked 
) B-104 Side Entering B-106 Condensed Cato 
Mixers log showing complete 
B-103 Top Entering Mix line 
ers (propeller type) B-75 Portable Mixers 
B-102 Top Entering Mix- (electric and air driven) 
ers (turbine and paddle DH-50 Laboratory Mix- 
type) ers 






















Name 
Title 
Company 
Address 
City 


Zone State 
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The Look Box 


the years of publishing the technical achievements of 
the greatest names in the industry. No phase of re 
fining, natural gasoline and petrochemical operations 
and management is neglected for want of adequate, 
experienced, authoritative, editorial coverage at what 
ever cost and effort it takes to do a thorough job 

Phis same policy will continue in 1953. Again you 
will have more experts at your service. That is 
PETROLEUM ReFINER’s Christmas gift to you 


rTHE PETROLEUM mag 
azines have never given 


Maintenance Men- 


Take Notice! proper coverage to refinery 
maintenance. There are 
many reasons for this. One of the more tmportant 
reasons is that it has only been fairly recently that 
refinery manav ‘ment has recognized the importance 
of maintenance. in operating cost control. Maintenance 
has long been regarded as an art rather than a science 
Each problem has been approached on the basis that 
it was unique 

lhe situation has changed. Management has taken 
sharp notice that more than half of their employes are 
engaged in maintenance and that maintenance expense 
may contribute as much as 70 percent of the cost of 
running a refinery. Trained engineers are very much 
in evidence in maintenance departments. 

Beginning with our January issue, PETROLEUM 
REFINER will recognize the new status of maintenance 
operations by increasing its coverage of this im 
portant field. Seven outstanding maintenance men are 
preparing special articles for the new series. The 
articles will offer hard-hitting, factual information on 
just how certain maintenance techniques are employed 
Included in the list of subjects are: how to turn 
around a cat cracker, maintenance tools, how to co 
ordinate manpower, and others. Watch for this very 
special 1953 feature! 

ONCE A YEAR we 
take an inventory of 


Your Pulse °"" magazine. We 
call this perspective 


Feeling 


an “editorial conference.” Not only 
is this meeting attended by all of 
our staff members but also by 
guests from the industry. This year 
we chose six representative men 
from refining, natural gasoline and 
petrochemical plants to discuss 
what our magazine is doing and 
what we can do to make it more 
useful in your work. The guest list 
included a vice president, a tech 
nical and research manager, two | 
plant superintendents, a technical 
service group leader, and a mainte 
nance supervisor. (See page 162.) 

From this conference we expect 


to put into practice many of the 


> 
fine ideas contributed by our in Buy Christmas Seals miles south of 


dustry guests. This is one of our 


ways of feeling vour pulse 
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for December 


THE REFINING industry 


must focus its attention on 


Watch Your 


gasoline supplies, which hav« 


Gasoline Output 


recent months and are now in position to get out of 


been increasing rapidly in 


hand. Now that adequate heating oil exists, lowered 
refining rates could and should be the order, but the 
past several weeks have seen refiners hike their oper 
ations almost to record levels 

Substantial change in gasoline inventories has 
taken place during the past two months. High refining 
rates have boosted stocks of motor fuel to an all-time 
peak for this time of the year. They have become 
greater than year ago volumes, although they wer 
beneath 1951 levels during the several preceding 
months as a result of the refinery strike which was 
in ettect last spring. 

So great has been gasoline output in recent months 
that stocks climbed to almost 124 million barrels by 
end of the third week in November, up nearly 3 mil 
lion barrels from a month ago and 7% million barrels 
larger than a year ago. The end of September had 
found them 4!4 million barrels below the 1951 level 

rhat rate of growth must be slackened or far too 
much gasoline will be accumulated during the lower 
consuming winter season. If such a condition were 
allowed to become a reality, trouble would probably 
be the result next spring and summer. Excessive sup- 
ply could set off price cutting. 

The annual downward swing has started for stocks 
of the distillate fuels. An all-time peak of 122 million 
barrels was reached by these heating oils, but by end 
of November's third week they had been drawn down 
to 1174, million barrels. Still they remained 12 mil 
lion higher than they had been a year earlier. These 
high stock levels, along with gasoline, point out the 
need for lessened refinery runs. 

KEEP YOUR 
eye peeled to the 
Pacific North 


New Refining 
Center? 


+ west for future 
Help Fight TB refinery expansions even though 


California has a large expansion 
scheduled. Late in 1954 is the date 
set for starting operation of a new 
refinery at Ferndale, Wash., by 
General Petroleum Corporation 
Construction will start as soon as 
engineering work is completed and 
necessary government permits are 
obtained. This $35 million plant 
will be the first modern, full-scale 
petroleum refinery in the Pacific 
Northwest It will process 35,000 
barrels per day of Western Ca- 
nadian crude, delivered via Trans 
f Mountain pipe line and a $214 mil 
lion extension of that line. Plant 
location is on Puget Sound, 12 
Canadian Border 
and 12 miles northwest of Belling 
ham, as shown by map on page 93 
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This novel fluid-bed process for the catalytic oxidation of ethylene to ethylene 
oxide is now available, on an engineered and guaranteed-performance basis. 


The development of this process is the result of joint effort by the Atlantic 
Refining Company and Vulcan Engineering Division and includes more than 
a year’s operation of an integrated pilot plant. Anticipated advantages of a 
fluid-bed process have been more than realized in: 


@ Uniform operating conditions @ Maintenance of catalyst activity 
@ Consistent economic yields @ Simple heat recovery 
@ Safety of operation 


General information on pilot plant operation, preliminary estimates of plant 
investment and operating costs is available. Vulcan's staff is also equipped 
to carry out detailed engineering and economic studies as a first step toward 
design, supply and construction of fluid-bed ethylene oxide plants. 


VULCAN ENGINEERING DIVISION 


. * VULCAN Copper & Supety Co., General Offices ond Plant, CINCINNATI 2, OHIO 
NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO 
#ULCAN ENGINEERING DIVISION © VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 





What Makes Men Work? 


A keen analysis, by an industrial psychologist, of 


the pro’s and con’s of employe benefit plans. 


DAVID F. TVER 
Andrson-Prichard Oil Corporation 
Oklahoma City 


IN 1900 BEER was a nickel and 
pretzels were free. A good dinner 
might cost as much as 75 cents. An 
expensive suit ran around $20. Living 
was cheap—so was labor. 

The worker’s lot to this time had not 
been a particularly happy one. His 
hours long, his pay short. The concept 
of the industrial revolution had 
changed business from a small, inti- 
mate affair to large organizations of 
hundreds and thousands of workers. 
The relationship of the worker to the 
employer grew further apart. Labor 
became a commodity that could be 
easily purchased. Governed by the law 
of supply and demand, labor was con- 
sidered as the factory machines—in 
terms of operating organisms, capable 
of a certain amount of output. 

In these breeding grounds, the 
growth of unionization was given its 
greatest impetus. With the emergence 
of the heavy drive for unionization 
came labor-management disputes, vio- 
lent strikes, and a worker apathy 
toward production. The unions’ pendu- 
lum was at its zenith through manage- 
ment’s inadvertent neglect or failure to 
realize the importance of the human 
element in productivity and in em- 
ploye-management relations. The 
union represented the individuality 
that the worker was unable to obtain 
in the company. 

Along with the increasing use of 
industrial machines also came indus- 
trial accidents, which were constantly 
fought in court. Prior to workmen’s 
compensation laws, it was difficult for 
a worker to prove that an accident was 
the fault of an employer. If an em- 
ployer could prove contributory neg- 
ligence, he was absolved of legal re- 
sponsibility. If the accident occurred 
due to inherent hazards of the job and 
the employe knowingly agreed to as- 
sume the risks, the employer would not 
be held liable. There was no real pro- 
tection for a worker in the occurrence 
of an industrial accident. 
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Women were also entering into the 
labor force in sufficient numbers, 
about this period, to become a factor 
for consideration. It was from this 
background that employers began to 
realize that the welfare of the em- 
ploye had a direct effect upon pro- 
ductivity, and something more had to 
be done than the distribution of pay 
envelopes every Friday. 

From this realization came such 
initial innovations as safety programs, 
lunchrooms, rest rooms, bulletin 
boards, visiting nurses, ete., in suf- 
ficient companies to become noticed. 
Where it was an exception to the rule, 
it became common for an organiza- 
tion to include among its benefits such 
items as vacations, sick leave, pensions. 
life and hospital insurance plans, holi- 
days, educational grants, medical, 
health, and recreational programs. 

As time went on these benefits mullti- 
plied into every type imaginable. Be- 
cause of the variety of benefits that 
are in existence, the question always 
arises, “What are fringe benefits?” 
There is no general agreement of just 
what constitutes employe or “fringe” 
benefits. In legally-required payments, 
which only the employer pays, there is 
now old age and survivor's insurance. 
unemployment compensation, work- 
men’s compensation, state sickness 
benefits insurance, etc. In other agreed- 
upon payments there are pension 
plans; life, sickness and hospitaliza- 
tion, surgical and medical care insur- 
ance; separation or termination pay 
allowance; discounts on goods and 
services; paid rest periods; lunch 
periods; wash-up time; payments for, 
or in lieu of, vacation; paid holidays; 
sick leave pay; payments required 
under a guaranteed work week; jury 
witness and voting pay allowance; na- 
tional defense, state or National Guard 
duty; payments for time lost due to 
death in family or other personal 
reasons. 
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There are many other items such as 
profit-sharing payments, Christmas or 
special bonuses, service awards, pay- 
ments to union stewards or officers for 
time spent on union work, recreational 
programs, etc. There are some in- 
stances where premium pay for night, 
overtime, and holiday work and shift 
differentials are included. The scope 
of employe benefits are wide, and 
few realize the magnitude of the area 
they cover. 

Most personnel or industrial rela- 
tions departments have the responsi- 
bility of considering the employe and 
his problem. The interest of personnel 
people and management in these prob- 
lems has given rise to a large number 
of these benefits. In some cases these 
were a gift from the company, in 
others the employes contributed a por- 
tion of the cost. In any case, the ex- 
pense is justified on the ground that 
such benefits will improve employe 
morale, will attract a better class of 
employes, and create a favorable atti- 
tude toward management. Actually, in 
many cases management has no way 
of knowing that such benefits produce 
these results, but it is carried in an act 
of faith. When we seek to determine 
the effect of such employe benefits as 
vacations, good working conditions, 
and all the morale-building devices, 
we immediately find ourselves in a 
region of vagueness and contradictions. 
It is believed that such benefits really 
do serve an important function to the 
individual, and they may indicate to 
him a sympathetic interest on the part 
of management. 


A Worker’s Security 

Today, the worker is reasonably se- 
cure in his job. He is secure in the 
knowledge that in the event of illness 
he will receive his pay until he re- 
covers. He no longer has to dread re- 
tirement, as more and more companies 
are making adequate provisions to take 
care of the worker upon retirement 
age. The recognition of the worker as 
an individual by industrial organiza- 
tion is now a fact. 

But these benefits do not come 
cheaply. There is a tendency to look 
upon them as something given away at 
no expense to the company. They are 
as much a part of employe expense as 
the salary. The hourly wage rate is no 
longer a true indicator of the labor 
costs of operating a business. Labor 
costs are materially increased by the 
addition of such legally-required pay- 
ments as social security and by volun- 
tary or agreed-upon payments for pen- 
sions, vacations, holidays, profit- 
sharing programs, and a score or more 
benefits among those mentioned above. 
These additional costs do not show up 
in a wage rate figure. As more and 
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DISTRICT HEATING 


YOU DERIVE THE FOLLOWING ADVANTAGES: 
1. ACCELERATED FABRICATION — 3. IMPROVED FLOW — 


with ThredOlets no coupling preparation is 
necessaory— you obtain te most economical type 
of construction. 


2. NEAT AND UNIFORM APPEARANCE — 4. DIMENSIONAL STANDARDIZATION — 


ThredOlets minimize variations coused by human with each ThredOlet installation, you have con- 
element—you attain the best engineered type stant control of the critical center-of-run-pipe to 
of construction. face-of-outlet dimension. 


ThredOlets provide a funnelled iniet— you achieve 
better performance and better piping system design. 


THE IDEAL TAKE-OFF CONNECTION FOR REFINERY INSTRUMENTATION 


The Bonney WeldOlet Welding Fittings Catalog, No. W-3, provides complete engineering and dimensional data. 
Write for your free copy. 


WELDING FITTINGS DIVISION ~ 
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721 Meadow Street * Allentown, Pennsylvania 
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more of these benefits are given, the 
spread between wage costs and labor 
costs widens as time goes on. 

Private industry paid out nearly 
$7.4 billion last year in supplement to 
wages and salaries. This totaled more 
than five cents for each dollar of all 
wage and salary payments by private 
industry. In 1929 supplements were 
about one cent per dollar for wages 
and salaries. General Electric in its 
publication, “G. E. Commentator,”’ 
stated its benefits on “extra dividends” 
in 1951 cost General Electric about 
$150 million, an average of over 35 
cents an hour, or $700 per employe. 


U. S. Survey 

In order to get a factual picture of 
the non-wage labor costs of doing busi- 
ness, the Economic Research Depart- 
ment of the United States Chamber of 
Commerce recently conducted a survey 
on the non-wage labor costs of doing 
business; 756 companies throughout 
the United States participated. 

The average payment was 18.7 per- 
cent of the payroll or 31.5 cents per 
payroll hour, or $644 per year per 
employe. 

According to the survey, fringe bene- 
fits cost the refining industry in 1951, 
$975 per employe. The average for 
all other manufacturing industries in 
this survey was $599 per employe. It 
also topped the total non-manufactur- 
ing industries, including insurance 
companies and banks. 

These benefits included such costs 
as social security; unemployment and 
workmen’s compensation; sickness, ac- 
cident. hospitalization, and death bene- 
fits; terminal pay; discounts on goods 
purchased; free meals; pensions; sav- 
ings and stock purchase plans; paid 
vacations; holidays; rest and lunch 
periods; profit-sharing and bonus ar- 
rangements. 

The average payment for all in- 
dustries, as shown, was 31.5 cents per 
payroll hour and $644 per employe 
per year. For the 138 companies that 
participated in the two previous sur- 
veys, these payments jumped 66 per 
cent in four years, from $410 to $681 
per employe. 

In the over-all survey, legally-re- 
quired benefits amount to only 3.5 per- 
cent of the total 18.7 percent, while 
voluntary payments totaled 15.2 per- 
cent. This disparity was even greater 
in the case of petroleum refining where 
legally-required payments were only 
$121 per year, or 2.8 percent of the 
total payroll; while the total for volun- 
tary payments was $854 per year, or 
19.7 percent of the total payroll. 

This study further revealed that pay- 
ments for pensions, reported by more 
than three-fourths of the companies, 
averaged 4.6 percent of the payroll for 
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these companies. Over 96 percent of 
the companies reported payments for 
employe insurance programs with 
payments averaging 1.4 percent of the 
payroll. Payrolls of reporting com- 
panies included 93.4 percent payments 
for straight-time wages, 1.5 percent 
for earned incentive or production 
bonuses, 1.0 percent premium pay for 
night shift and holidays, 3.5 percent 
for overtime premium pay, and 0.6 
percent for other payroll items. 

The study of the United States 
Chamber of Commerce is just one of 
many studies that are constantly being 
conducted to determine fringe benefit 
costs. All industries are alerted to the 
fact that the difference between mar- 
ginal and profitable operation may lie 
in these hidden costs, which could 
have the ultimate effect of determining 
a company’s ability to stay in the 
highly competitive market of today. 

No one is more aware of this than 
the textile industry, which operates on 
a small margin and is subject to sea- 
sonal fluctuations and buyer sensi- 
tivity. During the summer of 1948, the 
Rhode Is!and Textile Association made 
a study of fringe benefits, which in- 
dicated the cost of vacations, paid holi- 
days, insurance, overtime and shift 
differentials as a cost for each hour of 
production for each worker. 

Sixty-one mills, covering 50 percent 
of the textile employes in Rhode 
Island, cooperated in the study. The 
weighted average cost for the specified 
benefits was 14.6 cents per hour per 
employe. The projected cost of the 
fringe benefits for one year amounted 
to approximately $17.274,000. Over 
$9,381,000 was a cost on which there 
was no return in production, while the 
remaining $7,893,000 was paid out in 
overtime and shift differentials. It was 
felt in this report that overtime pay- 
ments and shift differentials are actu- 
ally fringe benefits because although 
some production is received, the cost 
per unit of production is higher. 

As to benefits covered, vacations cost 
the textile plants in Rhode Island 3.53 
cents per worker for each hour of pro- 
duction; paid holidays, 2.36 cents; in- 
surance, 2.06 cents; overtime and other 
premiums, 5.5 cents; shift differentials, 
1.19 cents. 

This clearly reveals that when a 
worker is hired today, or a new wage 
contract is agreed upon, the wage 
established no longer measures the cost 
of hiring labor; the number of hours 
actually worked no longer measures 
the number of hours for which the 
employer must pay. 

The majority of the unions have 
been putting their chief emphasis on 
employe benefits. In recent years there 
seems to have been an about-face of 
worker opinion regarding them. Be- 
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fore, the workers’ comment was “Never 
mind that stuff, let’s put it in the pay 
envelope where we can see it.” In the 
past few years, the unions have been 
out for fringe benefits not only be- 
cause they benefit the worker, but they 
have become an issue for which the 
unions have been given the right to 
bargain. 
2 — - 

Until recently, it was traditionally 
the employer's attitude that benefit 
programs were not subject to collective 
bargaining. It was felt that these bene- 
fits were chiefly company financed, 
which is a matter within management 
prerogatives and not encompassed by 
the term “wages. hours, and terms and 
conditions of employment,” which are 
bargainable under Federal Law. 

However, under current court rul- 
ings, whatever the type of plan de- 
manded, an employer cannot refuse to 
discuss with the union whether to in- 
clude a benefit program in the con- 
tract. It is well established under the 
Taft-Hartley Act that such programs 
are “terms and conditions of employ- 
ment” over which an employer must 
bargain, unless the union seeks to im- 
prove conditions forbidden by law. 


Sharing the Costs 

McFadden Publications recently sur- 
veyed its Wage Earner Forum (consist- 
ing of a panel of 1500 wage earner 
families distributed through the United 
States). Significantly, most of them 
(86.3 percent) felt that the worker 
should share the cost of group health 
insurance with the company. Workers 
should also pay part of such benefits. 
according to 76.7 percent. Fewer than 
half (45.6 percent) felt the same way 
about accident benefits. Approval of 
the present social security program was 
indicated by the fact that, when asked 
whether they would rather keep the 
money now paid for social security or 
have deductions continued, fully 94.8 
percent said they favored continuance 
of social security payroll deductions. 
The degree to which health insurance 
has already been taken care of for the 
workers in industry is indicated by the 
fact that 60 percent of the Wage Earner 
Forum panel members reported that 
their company had a group health in- 
surance program for the employe and 
his family. In 43 percent of the cases, 
a group medical expense program was 
provided for the employe and his 
family. 

In relation to health insurance, 
unions have been unusually strong in 
requesting health benefits be included 
in their contracts. By summer, 1950, 
more than 7 million covered 
under collective-bargaining agree- 
ments providing one or more health 

*SEE WORK, PAGE 94 
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We don’t intend to brag . . . but we do like to talk about our satisfied clients. 
In their ranks are listed the greatest names in American industry. Their 
fields of endeavor vary from the chemical industry to the petroleum industry 
—from electric utility plants to gas transmission—from railroads to the 
construction of complete municipalities. 

Backed by almost 40 years of diversified experience in heavy construction, 
Brown & Root has the know-how to complete your proposed project faster 


+++ more economically. 


BROW} & ROOT, Inc. uincets » Condtrudord 


BO xX HOU Ss ° TEXAS 
CABLE ADDRESS — BROWNBILT 


BROWN.BILT 
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Who's Building What 


Husky Awards Contracts 
For Units At Cody Plant 


Husky Oil Company has awarded 
contracts for a 1000-barrel-a-day cata- 
lytic reforming unit and for an asphalt 
vacuum unit to be‘installed at the com 
pany’s Cody, Wyo rhe com 
pletion both units has been set 
for June 


refinery 
late for 
1953 

A contract has been signed witl 
Grebe & Doremus Company, {ouston, 
for construct of the “catforming” 
unit, which is designed to process all 
f Husky's and naphtha pro 
luction, converting about 90 percent of 
clear 80 


gasoline 


the charge t rmate of 
plus researcl 

Husky has signed a catalyst 
: ntic Refining 
building the 


licens 
ing agreement 
Company 

unit 


tier (4 
30,000 


mpany 
pound 


ract re 


Construction on Arizona 
Plant to Start in January 


Construc will begin on a 


$18 mil 
Ariz., 
il and 
d 
npanior 
pipe 
ast Pipelines, 


a $100 million, 953-mile 


built by West ¢ 


15.000 
plant will 


barrels 
turn 
aviatior 


gras 


line, ket petroleum 


products 


RFC Okays $1,250,000 Loan 
For Eastern States Expansion 
of Eastern States Pe 
Ir Houston, for 
$1.25 million has been approved 
by the Reconstruction Finance Corpora 
tion. The loan, okayed as a Defense Pro 
duction Administrati will be 
used to help fin mpany 
expansion projects 
lo be repaid to the gevernment within 
carries the regular 
percent No 


involved in 


The applicatior 
troleum Company 


credit 


n advane e, 


ance various ct 


6% vears, the loan 
RFC interest rate of five 
private bank financing is 
the credit 


arrangement 


Empresa Seeking Contractor 


For New Peruvian Refinery 
Empre sa Petroleo I 


bids from American 
a refiner, 


iscales has invited 
nstruction com 
panies for to be built in Peru 
The company expects to construct a 
2000-barrel-a-day topping plant and a 
750-barrel-a-day lube 1 unit 
ently contracted for the 
construction of a recompressor natural 
] cessing capacity 
f 1.5 Mmef gas daily from Portable 
Gasoline lar Inc., of Tulsa. This 
packaged ounted unit will be 
erected in the Los Organos field on the 
northwest coast of Peru and is expected 
to be ready for operation early in 1953 


Empresa re 
I 


vas line plant with a pr 
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Mid-Continent Refiners Busy 
Expanding and Modernizing 


Modernization and expansion by re 
finers in the Mid-Continent area is mov 
ing right along, according to a recent 
construction tabulation of projects in 
that Almost every plant in the 
marked either “com 
nstruction” for im 


region 
area has new units 
pleted” or “under c 
provement 

Wilcox Oil Company has mmpleted 
construction on its Universal Oil Prod- 
ucts Platforming unit addition to its 
refinery at Bristow, Okla. Costing about 
$1 million, the platform process is now 
nderg g tests, but full operation is 
expec soon. The unit is capable of 
indling 1500 barrels a day of high 
octane gasoline 
Phillips Petroleum Company's expan 
n program at Okmulgee, Okla., which 
included construction of a catalytic poly 
merization plant, and a catalytic crack 
ing unit, has also been completed. This 
addition will increase the capacity of the 
refinery by better than 50 percent 

In Kansas, work has been completed 
at the Kanotex Refining Company's 


lant at Arkansas City 
ler 


Still un construction inental 


Company's $7.5 million expansion 
it its P Okla., refin- 
gram a lubricating 
plant, plant equip 


rehining 


il nea City, 
alls for 
I er 

] | 


desig 


progr n 
ery. The pre 
il additives 
ment and advan 
equipment 

At Cushing, Okla., 
Corporation's 19,006 
ery has been “ a 


program for tl p } ¢ 


Deep Rock Oil 
barrel-a-day refin 
modernization 
years The 
mpletion 
d blending plant 
Okla., Tide Water As 
ipany s new two 


distillat 1 unit, 


most recent pr een ¢ 
of a packaging ar 

In Drumright, 
sociated Oil Con 


Stage 
added 


has 


crude oil being 


to the ce 


mpanys rehnery there, 
been delaved because of short steel sup 
It is presently expected that work 
m this unit will he mpleted during 
the Spring of 1953 


Standard (Ohio) to Install 
Platformer at Lima Refinery 


Standard Oil Company (Ohio) has 
authorized installation of a 12,000-barrel 
Platforn Lima, 
refinery 1eW will be de 
d primaril ine high-octane 
gasoline to provide 
ior aviation later 
Universal Oil is de 
the unit on the 
ntent 


plies 


unit at its 
unit 
reasc 
production but also 
gasoline manufacture 
Products Company 
signing basis of the 
company s letter 

Plans call for ground to be broken 
next May and completion a year later 


Crown Central Plant Project 
Made Known By DPA Write-Off 
Refining facilities costing $545,863 
will be added to the Pasadena, Texas, 
refinery of The Crown Central Petro- 
leum Corporation. The project became 
known when the Defense Production 
Administration ann that it had 
granted the ompany a certificate of 
accelerated tax amortiza- 
tT 50 percent 


writing off 
amount for depreciation 


unced 


in five vears 
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General Petroleum to Build 
Plant in Pacific Northwest 


General Petroleum Corporation has 
announced plans to begin construction of 
a $35 million refinery on Puget 
near Ferndale, Wash., as soon as permits 
needed from government 
obtained and the engineering 
completed. 

The plant 


Sound 


agencies are 
work ts 
will refine 35,000 barrels 
Present expectations are 
ompleted in the fall of 


of crude a day 
that it will 
1954 

Contracts for engineering, designing 
and construction of the refinery are 
being entered into with Bechtel Corpo 
ration. Plans call for a primary distilla 
tion unit and four secondary processing 
units—a thermofor catalytic cracker, a 
thermal reformer, a thermal 
cracket polymerization 
unit 


$112 Million AIOC Refinery 
To Be Largest in Australia 
When completed, Anglo-Iranian Oil 


Company's refinery at Kwinana 

near Fremantle, western Australia, wil 

be the largest oil refinery in Australia 

and is expected to provide 40 percent of 

the country’s oil 
By 1955 


completed, 


gasoline 


and a catalytic 


new 


requirements 

when the refinery will be 
Australia’s oil requirements 
are estimated to be 150,000 barrels a 
day. To cost about $112 million, Kwi 
nana will process 60,000 barrels a day of 


l trom the Middle East 


crude 


Esso Studies Possibility of 

Building Puerto Rican Plant 
x bh “tt ‘ 
building a 


cording to 


Standard Oil Company has be 
study of the practicality of 
refinery in Puerto Rico, ac 
an announcement released by 


the company 


Richtield Awards Contract 
To Petro-Chem Development 


iz meet 
fuel 
ing demand for 
Corporation 
refinery expansion project 

As part of this expansion at Rich 
field's Watson, Calif., refinery near Long 


military aviatior 
West's grow 
Richfield Oil 

$40 million 
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General Petroleum to Spend 

$10 Million On New TCR Unit 
( Petroleum Corporation w 

19.000 


veneral ' 
| about $10 millior t i 
Fhermofor catal ' 


Phillips Plans To Expand 
Woods Cross Plant By 1954 
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Monsanto Awards Contract 
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Standard of Texas Completes 
El Paso Refinery Expansion 


\ $10 million refinery 
ram has been completed by 
) Company t 
Texas, plant 

Included in the new 
crude unit and a 
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11,500 barrels a day and designed for 
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Union Oil Undecided On 
Construction of Plant 
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and. or insurance benefits. according to 
in estimate recently announced by the 
Bureau of Labor Statistics. This was 
more than double the estimated num 
her of emploves covered by suc h plans 
in mid-1948 

The Bureau of Labor Statistics also 
reported that by 1948 some three mil 
100 inter 


n itional unions were covered by some 


lion workers in more than 


form of collective-bargaining welfare 
This is double the number cov 
1947 turn was 
double those covered in 19146. It has 
estimated that than 
million employes were newly covered 
under welfare plans in 1949, and that 


plan 
ered in which in 


heen more one 


one out of every eight agreements. cur- 
rently being signed. provide for pen 
sion and welfare benefits of one sort 
or another 

The reason for this interest in sick 
benefits and welfare funds by 
is a fundamental one. Sickness is one 
of the most serious of personal haz 
ards. Except in periods of great un 


unions 


employment, it is the one most im 
portant cause of poverty and depend 
the most 
a large factor in 


ency. It is frequent cause 
of absenteeism and 
creating a feeling of insecurity, which 
is harmful to maximum production 
and to social stability. 

Another subject of controversy in 
the field of benefits is employe pension 
contributions. Here again a spot light 
of public interest has been focused as 
the unions have made pensions a major 


factor in bargaining. The important 


Eagle Lake Expansion 
Completed By Del Rey 


Del Rey Petroleum Compa: as 
completed expansion of its Eagle Lake, 
Texas, natural gasoline plant which will 
double the plant capacity 

upacity has been increased 
cf to 90 MMef daily. New 
added during the 
absorber woling 


almost Gas 


units and equipment 
program inclu al 
wer il pump, refrigeration 


1 det 


a 36 iM) 
Isobutane Facilities Added 
To Texas Standard Plant 


Standard Onl ¢ 
mpleted installation of new 


mpanv of Te 


facilities at its natural wsoline 
Snvder Texas 

Included eV 
depropanizer and butanes splitter 
will enable the 
about S000 ¢ 


equipment at 
whic 
mpany » produce 
allons a dav of isobutane 
More Construction Items on 


Page 176 


question is: “Should an employe con 
tribute toward his pension cost ? 

In analyzing this question. the point 
of view is of major importance; for 
what may be an argument for contribu 
tions in one case. may be an argument 
against them in another. The 
views that have to be considered are 
the union’s employe’s. and employer's 

In its 1949 negotiations with Ford 
and U.S. Steel, the CIO was insistent 
that the employer bear the entire cost 
of pensions: and in the dispute that 
developed, with this as the principle 
issue. the CIO won its point. On the 
other hand. the AFL has not 


nearly so insistent on non-contributory 


three 


been 


plans. Its position has been to accept 
any plan that basically benefits the 
and then negotiate from there. 
individually. have 


worker 

Employes. 
strongly supported contributory plans 
Under a contributory 
excess of 90 


where offered 
plan, well in percent 
usually elect to participate. This is 
partly due to the fact that such plans 
usually offer more liberal benefits, and 
that employes have confidence in the 
future of a plan they help to finance 

Generally speaking, it has now been 
found that employers prefer the con 
tributory plan, although there have 
been some who have voiced objections. 
It is felt in instances that the 
elimination of employe participation in 
the cost of a plan enables the adminis- 
trator to operate it in a much more uni 
form and equitable manner. When an 
employe pays a portion of the cost of 
a plan, he feels he has a right to de- 
mand special consideration when the 
rules established are not satisfactory 


some 
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LE OF HEAT INSULATION JOBS 


CONTRACT * [0527 


—— rtland Cement Co- 


Lehigh Po 
Union Bridge, 


INSTALLATION: 


Waste heat boiler 


OPERATING unt: 
Boiler supphi 
700° F- and 
pressure to 
turbine 


REMARKS: 
Insulation must 


neat loss betwe 
and turbine 


minimize 
en po iler 


Proper insulation helps plant extract 
all its power from “waste” heat 


Energy remaining in the heat from their rotary kilns sup- 

Insulation plies the Lehigh Portland Cement Co. with enough 

Complete ° power to operate their entire plant. The photo above 
Contract Service shows part of the boiler installation used to transform 
contract is “waste” heat into electric energy. This unit produces a 

A satisfactory pe of speci- continuous supply of steam at 700° F. and 400 Ibs. pres- 
on oe ee “are other factors sure to a power plant turbine. The turbine generates 
open be written into @ Prope” enough electricity — about 75,000 KWH per day —to 


termine ' 
but which can largely ot will be meet all the power requirements of the company’s ce- 
= eo They : ment-making operations. 
entirely satis'@ bility — Here, insulation serves to minimize heat loss as the 
1. Financial respons? F 


rces to complete the contract de- superheated steam is piped from boiler to turbine. The 
s0uU 
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whether or © 


spite any unforeseen events ‘a 
ty—-@ reputation 1 q a 
’ noon ont for prompt settlem 
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main steam header is insulated with a 11/2” thick layer 
of 85% Magnesia Pipe Covering over a similar thickness 
of Armstrong’s Hy-Temp Block. Two smaller boiler 
feed water lines (parallel to the main steam header in 
photo) are insulated with 112”-thick Magnesia. Insula- 
tion on all three lines is finished with 8-oz. sewn canvas 
jackets, then coated with aluminum paint. 

Armstrong offers you a full line of top-quality insulat- 
ing materials, as well as a complete insulation contract 
service. We can take over the entire job for you—from 
specs to skilled application of materials by experienced 
workmen. You're assured of an efficient, trouble-free 
job. For further information, just contact your <a 
near-by Armstrong office or write Armstrong 
Cork Company, 7512 Maple Ave., Lancaster, Pa. 7 


ARMSTRONG’S 
INDUSTRIAL INSULATIONS 


For temperatures up to 2800 F. 
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to him. One of the points made by the 
Steel Fact Finding Board in its recom- 
mendations in September, 1949, for a 
non-contributory plan was that under 
present tax laws more pensions can be 
bought for a given number of dollars 
than when the employes contribute 
ifter paying a tax themselves. 

On the other hand, when an employe 
cooperates with the employer in pro- 
viding for his pension, his interest in 
the plan and his appreciation of its 
benefits are greatly The 
regular deductions from his pay bring 
home to him constantly the existence 
of the plan and increase its value in 
his eyes. 


increased. 


If the employer pays the entire cost, 
too, pensions are apt to be considered 
1 paternalistic concession, particularly 
when the employer originated the plan 
himself. Many employers believe that 
this would be one factor in the de 
terioration of the individualism upon 
which our economy has been based. 

Unanimously endorsing the position 
of the National Labor Relations Board, 
the United States Court of Appeals had 
held that employers subject to the Na- 
tional Labor Relations Act must bar 
rain collectively with the exclusive 
bargaining agents of their employes 
on subjects of pension and retirement 
plans. if so requested (Inland Steel 
Company vs. National Relations 
Board ) 

The importance of this decision, as 
ittributed to employe benefits, is that 
the court decided. as had the NLRB, 
that pension benefits come properly 
within the sphere of and that 
iges and terms of retirement are within 


“wages 


the sphere of “terms of employment.” 
It held, therefore, that pension plans 
ire within the scope of the provisions 
of the National Labor Relations Act, 
which makes it mandatory for both 
employers and unions to bargain col 
pay. 


lectively in rate of 


hours of employment, and 


respect to 
wages 
other conditions of employment. 

In another NLRB 
Motors). it was determined 
where an employer refused to bargain 


decision, 779 


General 


with the union as to a group insurance 
plan. on the ground that there was no 
duty to bargain as to in 
the NLRB ordered the em 


plover to bargain with the union. upon 


statutory 
surance 
request, on any insurance program 
and not merely a particular plan which 
the employer had already adopted 


without consulting the union 


Since this position has been taken by 
the NLRB, and since employers with 
unions are now handicapped in respect 
to giving additional benefits, the pre 
rogative has been taken from the em- 


ployer and given to the union. Under 


these circumstances, benefits are ne 
gotiated on a give-and-take basis or 


“Wy 


as an alternate to a wage increase. 

The position has also had an effect 
upon white-collar and non-organized 
employes; since, where there is both 
non-organized and organized within an 
organization, benefits usually are not 
given the non-organized over and above 
what the union is now receiving, for 
fear that the union will demand the 
same. But. the white-collar and non- 
organized wage employe may not 
necessarily receive all the benefits the 
organized groups are receiving. 

Here we have a fundamental prob- 
lem that has arisen and which has been 
the subject of many conferences. This 
problem has been coupled with the 
additional question of what employe 
benefits are necessary to the employe 
in relation to his work and his com- 
pany and which are just “bargaining 
benefits” such as extra holidays, in- 
creased shift differentials, etc. 

This emphasis of. ever increasing 
benefits is fundamental with most 
unions. Since the basic philosophy of 
any union is, as labor leader 
adequately put it, “more,” and when 
asked what would the union do when 
it received more. he answered, “we will 
ask for still more.” the only conclusion 
one can come to is that it will become 


one 


an uncontrollable spiral. 


Cost of Benefits 

It appears that two things have now 
happened that involve employe bene- 
fits. The original intent of these bene- 
fits has become somewhat distorted on 
the bargaining table, many 
employe benefits have been granted by 
industry that the cost factor has be- 
come a prominent issue. 

This cost is borne out by the Cham- 
ber of Commerce's report where the 
over-all study on wage and payroll 
data revealed that the highest hourly 
earnings of $2.13 were reported by the 
electrical industry, followed by petro- 
leum refining with $2.06. and then 
printing and publishing with $2.06. On 
an annual basis the highest paying in- 
dustry was petroleum refining with 
$1377 per full-time employe, followed 
by machinery’s (excluding electrical) 
paving $1013. and primary metal in 
dustry’s paying $3950. 


and so 


The question is not one of giving. 
Certainly it has been demonstrated by 
management's willingness to improve 
working conditions and the employe’s 
over-all social and status. 
The question appears to be: “What 
shall be given the employe by the com- 
pany to improve or benefit his work- 


economic 


ing conditions, consistent with a com- 
pany's ability to pay?” This question 
is important not only to management 
but to the worker himself, who must, 
in the end, bear the burden of the ad- 
ditional cost. 


Does an additional guaranteed holi- 
day benefit the worker more than in- 
creased pension benefits, with man- 
agement and the employe participat- 
ing? Do increased shift differentials 
mean more than better hospitalization 
benefit provisions? Of what value will 
many of these “fringe benefits” be 
when a refinery is forced to shut down 
because of its inability to compete 
ec onomically ? 

We. as a nation, have had a sustained 
period of prosperity. Because of a 
primed economy, it is still hard to 
visualize a highly competitive market. 
It is not beyond the realm of specula- 
tion that there will be a reduction in 
purchasing power, resulting in in- 
creased competition and reduced op- 
erations, because of the inability to 
operate profitably. 

Much has been written concerning 
employe benefits. Magazines and 
periodicals are filled with the various 
types of, and schemes for, new bene- 
fits. It was not the intent of this article 
to explain these individual benefits, but 
to present some controversial thoughts 
concerning them, which have not re- 
ceived the proper attention of all levels 
of management. 

It is relatively easy for an engineer 
to prepare a cost analy sis on a piece 
of refining equipment and determine 
its pay out in terms of increased 
quality or productivity. It is only 
speculation to determine whether the 
granting of increased shift differentials 
or an additional holiday will increase 
worker productivity or morale. Yet the 
problem is the same. There should be 
a return in some form for the money 
spent, whether tangible or intangible. 
Both investments are important and 
have a total effect upon the company’s 
economic status. 

An engineer, to be successful, must 
not only be aware of the mechanical 
and technical operation, but also of 
the human element. When we speak of 
employe benefits, we are speaking of a 
human element that is also convertible 
in terms of dollars and cents as a cost 
of doing business. It is the sum total 
of all the costs that determines the 
unit price. 

Industry has granted many benefits 
in the past 50 years. It is no longer a 
question of basic security, but one of 
obtaining further refinements. We have 
moved from the Ford to the Lincoln 
class in bargaining. 

It is hoped that the ability of in- 
dustry to absorb or pass on the costs 
to the consumer will continue. It is also 
hoped that every level of management 
will one day realize that a realistic 
appraisal must be made of the whole 
field of “fringe benefits” so that em- 
ployes may continue to receive the ad- 
vantages and security they offer. 
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Centrifugal Blowers and Ex- 
hausters — built in single and 
multi-stage units, in capacities 
from 2,000 cfm to 100,000 cfm 
or higher, at maximum proc- 
tical pressures. Standard de- 
signs meet most applications. 
Special units designed and built 
for unusual needs. 


Rotary Positive Blowers and 
Exhousters — capacities 5 cfm 
te 50,000 cfm. 


Rotary Positive Gas Pumps 
—capacities 5 cfm 
te 50,000 cfm. 


Inert Gas Generators — 
capacities 1,000 cfh 
te 35,000 cfh. 


Cycloidal Vacuum Pumps 
—capacities 500 cfm 


Positive Displacement Meters — 
capacities 4,000 cfh to 
1,000,000 cfh. 


WE (Speciale IN YOUR PROBLEMS 


OF MOVING GAS OR AIR! 


Your business probably is different when it comes to handling gas or air. You 
may want to move a thimbleful of gas-—or create a cyclone of whirling air. 
But, no matter how your problem differs from your neighbor's, the chances 
are that we've met something pretty close to it, in our almost a century of 
experren c. 

Another reason why we know so much about this job is that it’s all we do. 
Our customers range from the “giants of industry” to the neighborhood plant, 
both of whose produc tion depends upon continuous, reliable, economical per- 
formance of air and gas handling units. Because we build the exclusive dual- 
ability line of Rotary Positive and Centrifugal Units, in a wide range of sizes, 
we offer a dual choice not available from any other maker—-which permits 


completely unbiased recommendations. 


So—-if you have a problem today—-or anticipate one a year or five years 
from now, we suggest you call upon the R-C Specialists—-to give you a long- 
time. satisfactory answer. Write for bulletins on any specific equipment. 
Roots-Connersville Blower, A Division of Dresser Industries, Inc., Connersville, 


Indiana. 


Roors-LONNERSVILLE 
we , 











When the need is for heavy duty compressors, it is nat 

ural for industry to think of the leader in the field 

Operating the largest and most modern plant in the 

world, for compressors and compressor prime movers, 

Clark Bros. is uniquely qualified to supply big units 

Backed by forty years of experience, the Clark line today 

consists of every major type of compressor including gas, 

IS ONE OF THE DRESSER INDUSTRIES steam and diesel-engine-driven units, motor driven 
units and centrifugal and axial flow types 





Magnet Cove Barium Corp., Clark Bros. Co. Division, Dresser Manufacturing Division, Kobe, Inc., Division, Hunting 
Houston, Tex Valvern Olean, New York 
irk., Greybull, Wyo. Mag principal 


Offices in Bradjord, Pa. Oil and gas and ton Park, Calif. Complete hy 
cities throughout pipe couplings, fittings and draulic oil treld pumping sys 
Engines and com sleeves—rolled and welded ring tems, including the hobs 
pressors—gas, steam and —welding fittings and flang Free Pump 

diesel driven 


cobar drilling mud, Mag the world 
cogel bentonite, Mylojel 
Fiber Seal, Jel-Oil mud 





INDUSTRIES 


Dresser Industries, Inc. is one company—with the strength 
of many! A joint endeavor dedicated to producing the finest 
of integrated equipment and coordinated service for the oil, 
gas and chemical industries. 





Each member company is an individual specialist and leader 
in its field. The parent, Dresser, incorporates many added 
services into its over-all administration, yet each company 
retains its individual identity and management. Such an 
integrated organization derives economies that are passed on 
to the operator along with the many other advantages of 
the specialized experience, know-how, research and develop- 
ment of each of these operating companies. 


Dresser Industries is a vigorous, competent, far-reaching 
team to help meet efficiently the world’s ever expanding 
energy requirements—a service unlimited—that makes your 
job easier, faster, more productive. This is your dividend 
from these combined operations—the DRESSER PLUS 


STRIES, imc. 


AND CHEMICAL EQUIPMENT 


1 large compressor installation represents a substantial 
capital expenditure. It calls for an unqualified manage- 
ment decision to choose the type of compressor best 
suited to the job. Building all types of compressors, 
Clark engineers can make truly unbiased recommenda- 
tions for each job. Simple, rugged, highly dependable, 
Clark Compressors operate day and night around the 
world. For your next compressor application, Specify 


Clark Compressors — and get “Precision by the Ton.” 
ATLANTIC BUILDING *® DALLAS, TEXAS 


Ideco Division, Dallas, 


Pacific Pumps, Inc., Hunting 
ton Park, Calif. Centrifugal 
pumps, deep oilwell plunger 
pumps, hot oil and boiler 
feed pumps. 


Roots-Connersville Blower 
Division, Connerswille, Ind. 
Rotary positive blowers, gas 
pumps; centrifugal blowers, 
exhausters; positive displace 
ment meters 


Security Engineering Division, 
Whittier, Calif., Dallas, Tex. 
Rock bits, reamers, casing 
scrapers, reamer rock bits, 
coring bits, Securaloy 


Beaumont, Tex., Torrance, 
Calif. Derricks,drawworks, 
rambler drilling rigs, trav- 
cling blocks, rotary tables. 





DOUWELY PROUD... 


that TRECO has been licensed to design, engineer and construct 
Catalytic Reforming Units, licensed by — 





ATLANTIC 


UNIVERSAL OIL PRODUCTS COMPANY ATLANTIC REFINING COMPANY 





These processes are continuous, non-regenerative catalytic re- 
forming processes by which gasolines are reformed at high liquid 
volumetric recoveries in the presence of special catalysts in a 
hydrogen atmosphere to produce highly aromatic products. The 
reformates inay be used in cither upgrading motor gasoline or for 
the production of pure benzene, toluene and mixed xylenes. 
Catalyst lives are long and regeneration is not required in place. 


WE BUILD TO SUIT THE CUSTOMER 


Perhaps Catalytic Reforming is the solution to 
your problem of greater production and better 
profits. Call, telegraph or write for a conference 
in regard to modernization of your present plant 
or the building of a new one, built to suit you. 


Write for a copy of our neu brochure 
showing many of the refineries we have 
constructed. A copy will be mailed you 


promptly upon request on your company 


letterhead 


HOUSTON 





INSTRUMENTATION HANDBOOK 


Every good action should have a worthwhile purpose. The INSTRUMENTATION 
HANDBOOK is no exception. A significantly large group of our readers asked for 
a down to earth, factual interpretation of the complex field of instrumentation. This 
handbook is our answer to that request. It should be “must” redding for every 
operator, process engineer, foreman, and executive in refineries and petrochemical 
plants. Here is the inside story on how it was written. 

PETROLEUM Reriner Editors met with a selected group of refinery and petrochemi- 
cal men. This group analyzed the problem of what was needed. They decided that the 
answer was a handbook that would tell what really makes instruments tick. It should 
be written in simple non-technical language. Economics, maintenance, and new 
developments should be reviewed. In short, the handbook should be a liberal educa- 
tion in the design, use, maintenance and selection of instruments. 

Next the group decided who should write the handbook. Experts were chosen. 
without any regard to their availability, to handle each of the seven major topics. 
It is indicative of the enthusiasm expressed for the project that every single authority 
invited willingly undertook his part of the project. 

We feel a genuine sense of pride in the accomplishments of these authors. They 
have reduced a difficult subject to laymen’s terms. We believe that they have rendered 
a conspicuous service in preparing a handbook that will be useful to all of us for 


many vears to come. 


Editorial Director 
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Figure |. Basic elements of a variable head meter using orifice plate 
with flange taps. Dotted lines show alternate tap locations 


Flow Measurement 
And Control 


L. K. Spink, 


KA 


IN SOME industries, instrumentation is opposed by the 
operator because he fears it will detract from his impor- 
But the refining industry is far ahead of most others 
operator 


tance 
in education to instrumentation. The refinery 
realized long ago that automatic control promotes him 
from the laboring class to the executive class and that in 
struments if eneral enable him to make himself more 
valuable 

The necessity of 
il industry has been proved so many times 
s considered almost axiomatic. One refiner 


1utomatic control in the refining or 
petrochemi 
that it now 
mstructed two units which were identical with one 


the other « ompletely 


even ct 
exception: one was fully automatic; 
without control. The automatic unit so con- 
sistently oulpe rformed the best that the operators were able 
and quality 


1utomatr 


to get from the other unit in both quantity 
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that the conclusion was obvious: considering the small 
amount of the total investment in the unit represented by 
the instrumentation, it would be economic folly to build 
it without the best instrumentation that could be obtained. 

Schools are operated by several of the instrument manu- 
facturers on the mechanics of instrumentation, and several 
of the colleges and manufacturers have courses on the 
broader aspects of the subject. But there is one branch of 
the subject on which it is apparent that insufficient empha- 
sis has been placed. Among often-heard quotes from the 
Instrument Department are: “If we had only been brought 
in sooner”; “If we could have checked the piping before 
it was installed”; “If we had only been asked what the 
little saving in initial investment would cost in terms of 
maintenance”; and “We are called in after the mistakes 
have been made and expected to perform miracles.” From 
the frequency with which these complaints are heard, it is 
apparent that a better understanding is needed of the 
point at which the instrument department should enter the 
picture. With the responsibility to perform a task must be 
given all of the necessary cooperation. It is hoped that 
this article will bring out some of the ramifications of 
instrumentation which extend into other departments, and 
which necessitate close liaison if satisfactory results are 
to be attained. 


Reasons for Measuring Flow 

Many costly mistakes will be avoided if a study is 
made of the purpose of flow measurement before the plant 
piping is installed. All too frequently, the instrument de- 
partment is told to lay out an installation for a flow con- 
troller with the assurance that accuracy of measurement 
is inconsequential as long as it will maintain constant 
rate of flow. The instrument is hardly in service before it 
is discovered that its readings must be used to make a 
process balance. Oddly enough, an instrument may be 
capable of doing a perfect job of control, but may be 
worthless as a meter. True, it must measure before it can 
control, but it need not measure accurately. As long as it 
lies consistently, a simple adjustment of the control point 
index will make up for its inaccuracy. 

By far the majority of flow meters are used directly 
or indirectly for control. It may be automatic control, hand 
control, control of waste or unauthorized usage of fluids, 
etc. Even meters bought primarily for accounting purposes 
have a secondary utility as a means of controlling waste. 
And in that respect, the importance of the chart record 
cannot be overemphasized. An integrator may be the 
means of showing that waste has occurred, but the chart 
is needed to tell when and where it occurred. 

A casual examination of the purpose of measurement 
often does not bring out these secondary purposes. Von- 
recording integrating meters are frequently purchased 
where a nonintegrating recording meter would be more 
valuable. The integrator, in itself, is an encouragement to 
disregard the readings of the indicator dial and frequently 
such instruments operate overranged or so far down on 
the scale that their totals are meaningless. 

A few case histories will quickly bring out the value of 
the chart record. A large state institution had been buying 
water through a compound displacement meter which 
required frequent repairs. Before repair it would read 
progressively lower. When it was replaced by a recording 
and integating venturi meter, the first bill from the venturi 
meter showed a 35 percent increase in water use, so the 
engineer started checking. Among other things, he found 
that the record showed a flow surge whenever the hydraulic 
elevator was operated. A leak in the hydraulic system 
was found and repaired. This and other waste eliminated 
with the aid of the meter chart soon brought the bill down 
below what it had been before installation of the new meter 
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A large factory was taken over by a bank during the 
depression and space rented to a number of small manu- 
facturers. Because the plant had only one steam generating 
unit, it was necessary to supply the tenants with steam. 
No metering facilities were available, and it was soon 
found that the cost of operating the steam plant was exceed- 
ing the net income. An engineer, hired to take over opera- 
tions, installed recording meters on each tenant’s steam 
line, planimetered charts, and billed a nominal sum for 
the steam. The drop in steam consumption soon put opera- 
tions back in the black. 

Applications which involve purchase or sale of fluids, 
accounting, process balances and eugineering calculations 
require an absolute accuracy not needed for flow control, 
and the piping as far as 45 pipe diameters upstream and 
t downstream should be checked. Frequently the engineer 
checking the meter location is shown only the piping in 
the immediate vicinity of the primary device. Many times 
a throttling valve as much as 40 pipe diameters upstream 
may overshadow in importance elbows and other minor 
disturbances within a few pipe diameters. 

Satisfactory control can often be obtained in extremely 
cramped locations if the sources of disturbance are con- 
stant. Variable sources of disturbance such as regulators 
and variable opening control valves should be located 
downstream from the orifice if feasible to do so. If neces- 
sary to locate the valve upstream, long lengths of inter- 
vening pipe and frequently straightening vanes are 
required ahead of the differential producer. 

The flow controller is merely a mechanical robot which 
adjusts the valve in response to the position of the flow 
measuring mechanism. If the mechanism is in error or 
does not respond to flow, the controlled flow is in error. 
A few inexperienced instrument men have found this out 
to their sorrow by zeroing a flow controller without 
putting it on manual control. As far as the controller is 
able to detect, the flow is dropping off, so it makes the 
necessary valve adjustment to increase the flow. 

If there is a disturbance upstream from the differential 
producer which causes the pen to read 10 percent low at 
one instant and 2 percent low at another instant, the flow 
controller will maintain a constant pen position but a 
variable flow. 

Much trouble would be avoided if the flows to be 
metered or controlled were decided and the instrument 
engineer called in before the. piping was laid out. It is 
frequently impossible to find a suitable location for an 
accurate meter installation in a pipe layout designed 
merely with the thought in mind of getting the flowing 
fluid from one-point to another. 


Flow Control in Plant Instrumentation 

Instruments are the vital organs of the modern con- 
tinuous industrial process, used to control the flow of the 
necessary fluids, the absorption of the desired substances, 
the expulsion of the waste products and the efficient use 
of the materials and energy employed to obtain the desired 
end-products. The flow controller which controls the flow 
of the vital elements in the process, is the heart of the 
instrumentation. 

Each instrument controlling a process leans on the 
other instruments. Early in the development of automatic 
control, it was found that a sticky level-control valve 
could upset every controller in a plant, causing tempera- 
ture controllers to cycle. flows to fluctuate, etc. A study of 
the theory of automatic control shows that the best place 
to stop instability is at the point of origin. Difficulty of 
control stems from delayed reactions: temperatures, pres- 
sures, levels, etc. that do not respond immediately to a 
change in valve position. 

Flow is basically an easy function to control, because, 
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unless a deliberate attempt is made to set up a system 
with unfavorable lags, the rate of flow responds immedi- 
ately to a change in valve position. The flow controller 
can, by removing one of the major sources of upset, 
tremendously reduce the task of the controllers on more 
difficult jobs in the system. 


Types of Controllers 

Most of the problems in the application of flow control 
are concerned with the problem of measuring the flow, but, 
inasmuch as it will be necessary to mention the types of 
control occasionally, a brief description of the types 
available is in order. Only two of these types are called 
for on normal flow control applications: proportional and 
proportional with automatic reset. 

If the pressure drop across the valve does not change 
appreciably or if the close adherence to the control point is 
not necessary, the simpler proportional controller is ade- 
quate. If close control is required despite wide changes in 
supply or demand pressure, the proportional with auto- 
matic reset controller should -be used. 

The illustration of any but these two types of control 
action would be highly academic if applied to flow control. 
However, for the sake of completeness, the other types of 
control action will be touched upon briefly. 


On-Off Control Action 

An on-off controller operates the control valve only 
when the measurement crosses the control point. The valve 
has only two positions (usually fully open or fully 
closed): one when the measurement is anywhere above 
the control point and the other when it is anywhere below 
the control point. 

In on-off action, the measurement is always cycling, 
i.e., it is continuously changing back and forth from above 
the control point to below the control point and the control 
valve is alternately opening and closing. However, when 
applied to a process suited to this type of control, the 
amplitude of the cycles is so small that the chart record 
looks like a straight line and very precise control is 
obtained. 

Obviously, even if the flow instrument were capable of 
responding accurately to an average rate under cycling 
flow conditions, the fluctuations in flow rate produced by 
this type of control action would be undesirable. 


Proportional Control Action 

A proportional controller continuously throttles the 
valve so that the input to the process is continuously in 
balance with the process demand. (In on-off action, it will 
be remembered, intermittent valve action balances the 
average input to the demand.) 

The amount the instrument reading must change to 
move the valve from fully open to fully closed is referred 
to as the proportional band and is expressed as a percent- 
age of the total instrument scale. This band is adjustable 
in order to obtain stable control under differing process 
conditions. 

Because there is a corresponding instrument reading for 
each position of the valve (due to the mechanical construc- 
tion of the controller), the process can stabilize at any 
reading within the proportional band. The stabilized con- 
trol point at any time depends therefore on the demand of 
the process—which determines the position of the control 
valve. 

The narrower the proportional band, the smaller the 
zone in which the process can stabilize. On any particular 
application, however, the proportional band can be nar- 
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Figure 2. Typical pressure losses of four measuring devices 


rowed only to a certain point—below which the controller 
will cycle. The band setting for optimum control is as 
narrow as possible without cycling. Thus the setting of the 
proportional band is determined by process characteristics. 

In the case of the flow controller, the supply and demand 
are usually represented by the upstream and downstream 
pressure on the valve. If the upstream pressure increases 
or the downstream pressure decreases, the controller will 
level out at a higher control point in the proportional band 
ind vice versa 


Proportional Plus Reset Control Action 

Processes which are more difficult to control require the 
ise of a wide proportional band to eliminate cycling. The 
zone in which the instrument reading may stabilize is gen- 
erally so wide that objectionable control point “wander” 
with load changes may result 

On such processes, if is necessary to introduce a con 
trol function which will maintain control at a precise 
point (instead of within a zone) regardless of changes in 
This function is known as automatic reset. 
\ proportional plus reset controller is a proportional 


the demand 


controller (as discussed in the above section) to which 
the reset function is added. Reset permits the valve posi 
tion ‘measurement change. This relation 
changes whenever the measurement is not precisely at the 


relations to 


control point. The change in valve position is in a direc 
tion to return the measurement to the control point and 
occurs at a predetermined rate. This rate (time) is set in 
accordance with the natural reaction time of the process 
When set correctly, the valve is moved at a rate to which 
the process can re spond. If set too fast, the valve will move 
faster than the measurement and cycling will result. If set 
too slow the process will not recover quickly enough. 

If, as discussed under proportional control, the upstream 
or downstream pressure on the valve changes instantane- 
ously, the controller with proportional plus reset action 
controls temporarily at a new point in the proportional 
band, but the reset action gradually restores control under 
the new conditions to the original control point. 


Proportional Plus Derivative Control Action 
On those discontinuous processes (tor example, batch 
operations involving periodic shutdown for emptying and 
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refilling) where proportional and reset action is not ap- 
plicable because of long lags in combination with inter- 
mittent operation, proportional plus derivative control 
action is recommended. 

A similar recommendation is made on processes em- 
ploying duplex control action where one of the two con- 
trol mechanisms is always inactive. 

Derivative control action, because it is rate sensitive, 
permits the use of a narrower proportional band, thus 
reducing the amount of possible temperature deviation. 
Derivative also reduces the amount of possible overshoot 
at the start of a batch operation. 

Response rate on most flow controllers is so rapid that 
little is gained by the derivative action. 


Proportional plus Reset plus Derivative 
Control Action 

While proportional and reset can be used on the most 
difficult processes, in some cases the correction for load 
changes and recovery from process disturbances may be 
too slow. In such cases, derivative is added in order to 
achieve the shortest possible recovery time. 

Derivative control action is proportional to rate of 
change of measurement and causes the control valve to 
reach a given position sooner than otherwise. The amount 
of lead in valve position is proportional to the rate of 
change of measurement, while the lead in terms of time is 
adjustable—set in accordance with the natural reaction 
time of the process. If the derivative time is set correctly, 
maximum stability will result. 

4 common industrial gas-fired, oil-heating furance is an 
example of a very “difficult” process to control. The time 
interval before the measurement reaches its maximum rate 
of rise following a change in valve position is large 
because the walls of the furnace must be heated—then 
the heat transferred through the tubes and the walls of 
the bulb and socket. Also the maximum rate of rise is fast 
because the heat of the incoming gas is large in relation 
to the heat capacity of the fluid in the furnace tubes. 


Types of Rate Meters 

It has been pointed out previously that the operation of 
the controller is wholly dependent on the information given 
it by the measuring system. If the information fed into the 
pneumatic system is erroneous, the control mechanism has 
no way to detect this error. It can only operate to maintain 
or restore the proper instrument reading. The operation of 
the flow controller, therefore, requires an accurate measur- 
ing system responsive to rate of flow. 

The most common type used in industial process con- 
trol is the variable head meter (Figure 1). It is composed 
of two elements: the primary device (usually an orifice 
plate, flow nozzle, venturi tube, or pitot tube) which in- 
duces the difference in pressure and the secondary device 
which measures the difference in pressure. The orifice 
plate, flow nozzle or venturi tube may best be understood 
by the layman as a source of resistance to flow. It causes 
a pressure drop which bears a definite relation to rate 
of flow. 

The pitot tube operates on the principle that an impact 
pressure is built up on an opening facing into the stream of 
flowing fluid, and the difference between this pressure and 
the true static pressure in the line bears a definite relation 
to the velocity of flow. Some designs, instead of using true 
static pressure, take the static pressure from a small 
venturi tube inserted in the line of flow, thus obtaining a 
suction effect which results in a magnified differential 
reading. 

Another type of measuring system frequently used is 
the variable area meter as represented by the rotameter 
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and various other mechanisms in which the differential 
pressure is maintained essentially constant by varying the 
area through which the fluid is passing. _ 

In the rotameter, a float rides in a vertical tapered tube 
which is mounted small end down. The float creates a 
variable ring orifice or annulus between its own outer 
diameter and the inner wall of the metering tube of such 
area that the resulting pressure difference balances the 
weight of the float. The position of the float is then a 
measure of rate of flow. Various mechanical, magnetic, 
pneumatic, or electric means are used to sense the position 
of the float for recording or controlling purposes. 

For open channel flow measurement or control, the 
head area type of meter is sometimes used. Examples are 
the weir meter and the flume meter. In meters of this type, 
the head and the area of the flowing stream both vary, but 
for any one head there is a definite corresponding area. 
Weirs and flumes are usually used under conditions such 
that the level of the liquid downstream is low enough so 
it does not affect the rate of flow; hence, the measure of 
rate of flow is the level of the liquid at some point up- 
stream from the weir plate or flume throat. The secondary 
device is therefore merely a liquid level recorder: it may 
be a ball float type, bourdon or diaphragm tube pressure 
instrument, or mercury float type or other differential type 
instrument with one side vented to atmosphere. 


Characteristics of the Variable Head Meter 

The importance of rate of flow control, whether it be 
automatic or by manipulations of an operator, places dis- 
placement metering devices at a serious disadvantage in 
the modern industrial scheme, with the trend toward 
continuous processes. This trend is probably the principle 
factor contributing to the rapid rise to popularity of the 
head meter. It is basically a rate measuring device, and, 
as such, is ideally suited to control rate of flow. 

But there are other characteristics which can be found 
only in the variable head meter. One of the most im- 
portant of these is its flexibility. The same instrument can 
be used on almost any flowing fluid at almost any tem- 
perature. It’s capacity can be changed at a moment’s notice 
by a change in the differential producer or primary device. 
If the primary device is an orifice plate, a new size can 
be made, if adequate instructions are given regarding 
sharp edge and other important characteristics, by a local 
machine shop. 

Another useful characteristic is its adaptability to 
measuring corrosive or dirty fluids. The flowing material 
does not pass through the operating mechanism and may 
be sealed, purged or otherwise prevented from entering 
the meter mechanism chamber. In the measurement of 
slurries, fluid-borne catalysts, the acid, alkali, and salt solu- 
tions so common in the petro-chemical industry, this 
characteristic is all important. 

Because there is no movement in the instrument unless 
there is a change in flow rate. and because of freedom 
from friction and inertia effects, the variable head type 
meter almost never wears out. 

In spite of its many desirable qualifications, the vari- 
able head type meter has not been accepted immediately 
by all industries. The natural gas industry was practically 
forced to it by the large volumes to be measured, but the 
manufactured gas industry with very few exceptions con- 
tinues to use displacement meters. 


Devices Used to Induce a Differential 
The measurement of flow by the variable head meter 
starts with the primary device which induces a pressure 
drop dependent on the rate of flow passing through it. 
The two pressures are conveyed through piping lead lines 


December, 1952—A Gulf Publishing Company Publication 


Figure 3. Cross section of a venturi tube 


to the secondary device which measures the differential 
and thus indirectly measures the rate of flow. 

Several types of primary devices are available; each 
has its advantages for some types of applications und dis- 
advantages for others. 

The most common type is the thin square-edged con- 
centric orifice. It is probably at least the equal in ac- 
curacy of the other more expensive devices when used on 
clean nonviscous fluids. It is inexpensive to manufacture 
and inexpensive to install. Its greatest weakness is its 
sensitivity to dirt or any material which accumulates at 
the upstream edge. For accurate measurement, the up- 
stream edge must remain sharp and clean. 

The same weakness is characteristic of eccentric or 
segmental orifice plates, but these may be installed with 
the hole at the bottom of the pipe permitting granular 
solids which do not cling to the face of the plate to carry 
on through the orifice, as will condensates in gas or steam. 
The hole may be located at the top of the pipe if the 
flowing fluid is a liquid carrying gas or vapors. This per- 
mits the gas or vapor to pass the orifice without dam- 
ming up. 

The flow nozzle is less affected by foreign matter in 
suspension in the flowing fluid because of its streamlined 
contour. It is capable of measuring accurately at higher 
pipe velocities than the orifice. This is often an advantage 
in a steam generating plant where it would be undesirable 
to install pipe of sufficient diameter to permit measurement 
with the orifice. Although comparing the flow nozzle with 
an orifice of the same diameter would indicate that it gives 
a higher recovery of pressure, actually, as used, there is no 
such advantage. The primary device is usually designed 
to give a certain differential at a certain rate of flow result- 
ing in a smaller bore for the flow nozzle. When compared 
on this basis, the pressure recovery of the two primary 
devices is almost identical. Typical pressure loss for four 
types of differential producers are shown in Figure 2. 

The venturi tube has characteristics similar to those of 
the flow nozzle but with the additional advantage of a 
high pressure recovery. Occasionally on high velocities in 
large line sizes, the extra initial cost of the venturi tube is 
saved in pumping costs over a short period of operation. 
But the most common reason for the choice of the venturi 
tube for industrial applications is its immunity to troubles 
from solids in suspension. There are no dead pockets either 
on inlet or outlet side where suspended solids would tend 
to accumulate. A venturi tube cross section is pictured in 
Figure 3. 

A peculiarity of the venturi tube to be remembered 
when adapting it to automatic control or to metering for 
purchase or sale is its characteristic of creating a positive 
differential regardless of direction of flow. Some venturi 
pitot tubes have this same peculiarity, making them un- 
suitable for applications requiring sensitivity to direction 
of flow. 

It is probably safe to say that the pitot tube has been 
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TABLE 1 


Check List for Primary Devices 
E—excelient; G—good; F—teir; P—poor; U—unknown; VP—very Boor 


Eccentric 
or 


Setmental 
Putet Orifice 

Accuracy and amount of Empuical cal 

bration data 
Rehatalty on dirty service 
High pressure recovery 
Suitatality for visous flows 
Switabality for high velocities 
Surtalnhty for low velocities 
Convemence of instal n 
Mom interruption of service during 

ingtallation 
Low cost (large sizes) 
Low cost (small sizes) 
Suttabaiity for bquids comtamung traces 

a vapors 
Suttabahty for gases contammng traces of 

condensate 
Base of changing capacity 


he dee bel) 


mon 


For measuring velocity at one point in the conduit, the well designed and constructed 
jwtot tube w rehable without individual calibration. For measuring the total flow through a 
onduit, a velocity traverse os necessary to obtain an accuracy comparable with that of the 
wher prmary devices 
+ Requires a velocity Uaverse of the conduit 
* Excetiont of the flow ein an upward direction through a vertical conduit 


* Excellent the flow n 4 downward direction through a vertical conduit 


the source of proportionately more unsatisfactory meter 
installations than any other type of primary device. For 
satisfactory operation, it requires more approach pipe, 
cleaner fluids, and more careful engineering than any 
other type. There are many applications on which the 
pitot tube, properly installed, will give fully satisfactory 
service, but in most cases, one of the other standard pri- 
mary devices would be just as satisfactory. Its principal 
idvantages are low pressure loss and ease of installation 
na line under pressure 

The check list (Table 1) gives comparative ratings of 
various types of primary devices. Research work now be 
ing analyzed may be expected to bring the calibration data 
on the eccentric and segmental orifices up to a classifica 
tion of G. All ratings must be applied with an element of 
judgment. Correct choice of the best primary device can 
only be made by an experienced flow meter engineer after 
i careful balance has been made of all the factors affecting 
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Accuracy of Measurement 


It is difficult to give definite accuracy figures because 
so much depends on operating conditions, accuracy of the 
data used in the calculations, ambient temperature swings, 
ete. The basic accuracy of the orifice coefficient data may 
be considered to be within + 0.5 percent in the range of 
diameter ratios from 0.2 to 0.7 and pipe sizes from 2 to 14 
inches. Data on orifices between 0.1 and 0.2 diameter 
ratio and between 0.7 and 0.75 diameter ratio and on flow 
nozzles and venturi tubes may be considered accurate 
within 0.75 percent. 

The probable accuracy of commercial measurements if 
all installation and design recommendations are followed 
would be nearer | to 2 percent. 

One of the most frequent sources of error in orifice 
meters is dirt or foreign matter deposited on the upstream 
edge of the plate. Dullness caused by erosion and me- 


chanical damage are also contributing sources of error. 
Importance of the sharpness of the upstream orifice edge 


cannot be emphasized too strongly 
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4 most common source of error in liquid or steam 
meters is the presence of vapor or gas in the pressure 
connections to the meter. Anything which changes the 
average density of the filling medium between the instru- 
ment and the pressure taps will result in erroneous meter 
readings. Sometimes trouble is caused by one meter lead 
line being closer than the other to a steam pipe or a source 
of radiant heat. This error is insidious because it is not 
apparent when the meter is zeroed in the ordinary man- 
ner, with a bypass at the level of the instrument. It can 
be found only if the piping is bypassed at or near the 
pressure taps to the orifice or if the flow drops to zero. 

Projecting gaskets, burred tap holes, irregularities in 
diameter or surface near the taps or primary device, piping 
leaks, presence of combinations of elbows in two planes or 
partially-closed valves upstream from the primary device 
are other common sources of trouble. 

Reasonable adherence to the manufacturers’ instructions 
for installation and inspection should assure measurement 
within + 2 percent. 


Characteristics of Variable Area Meters 


The area type of meter, of which the rotameter is the 
most common example, has certain advantages. The pres- 
sure loss does not increase with the square of the velocity. 
as in the case of the head meter. Head losses are, in most 
cases, quite small. 

The area meter is, to some extent, self-cleaning. This 
advantage is offset by the fact that the opening through 
which the flow passes is annular in shape, resulting in a 
high ratio of surface to area of opening. Also, the opera- 
tion of cleaning is somewhat more difficult than with most 
head meters. 

Because the flowing fluid passes through the operating 
mechanism, it must be built for the temperatures and 
corrosive or erosive characteristics of the flowing fluid. 
The elimination of piping leads, however, is an important 
advantage on some applications over the head meter. 

Response to changes in flow is basically rapid, but in 
many cases, it is found necessary or desirable to damp this 
response. 

Rotameters are adapted to small flow and wide range- 
ability applications. They can be obtained with gravity 
compensating or viscosity compensating floats which will 
correct for changes over a limited range of conditions. As 
is the case with all compensating devices, when the operat- 
ing conditions exceed the compensating limits, the necessity 
of calculating a correction is more likely to be overlooked 


Head Area Meters 


Most plant processes are carried out in closed systems 
under pressure. Hence, occasions for use of open channel 
meters arise infrequently (Figure 4). 

Weir or flume meters, however, are occasionally used 
for measuring waste liquids, salt water removed from oil 
producing areas, cooling water, etc. They are easily ac- 
cessible for cleaning and have a wide range of readable 
flows. Floating solids, oil emulsions, etc. tend to carry 
to the center of the weir or flume with very little tendency 
to lodge on the weir plate or flume walls. The venturi 
flume may be built to operate with a low loss of head. 


Types and Advantages of Differential 
Measuring Instruments 


Although other types of differential measuring elements 
are rapidly taking over predominance, the mercury float 
type principle is probably still the most widely used. It is 
a mercury manometer with a steel float riding on one 
surface of the mercury. The float, through a suitable link- 
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age, rotates a shaft of a pressure-tight bearing or stuffing 
box to which the pen arm or pointer is attached or linked. 
It may be constructed with excellent over-range protection, 
adjustable damping, and other desirable features. Although 
its accuracy is probably the highest of any of the differ- 
ential measuring systems, it has limitations which many 
consider undesirable for some industrial applications. It 
has a large volumetric displacement which creates prob- 
lems in meter piping and it has definite limitations as to 
speed of response. 

In the bell-type meter, a bell-shaped chamber is par- 
tially submerged in mercury and upstream pressure im- 
posed on one side; downstream pressure on the other side 
of the bell. Motion is opposed by the displaced weight of 
the bell or by a spring’to obtain calibration. The motion 
of the bell operates the linkage which rotates the bearing 
shaft. The bell-type meter has limitations similar to those 
of the mercury float type meter but may be built for much 
lower differential ranges. 

The weight displacement type of meter uses the un- 
balance produced by displacing manometer fluid to tilt the 
manometer against the force of a calibrating weight or 
spring. It also has an appreciable volumetric displace- 
ment and definite limitations as to speed of response. 

Any of the above designs may be obtained either with 
uniform flow scale or with square root flow scale. The 
former require shaped chambers, shaped bells, or cams 
to extract the square root of the basically linear differential 
reading. They are almost never used for operating or con- 
trol purposes because of their extreme sensitivity to 
quantity of mercury, level, etc. Whereas it is quite difficult 
to throw a properly zeroed square root flow scale meter 
in error as much as | percent by maladjustment, incorrect 
filling, or mounting out of level, any one of these abuses 
can easily put the uniform flow scale meter in error 10 to 
20 percent of actual flow reading. 

Uniform flow scale meters are used in boiler rooms and 
on applications requiring a wide flow rangeability. A 
minimum flow of 1/10 maximum can be read on this type 
of meter more accurately than 14 maximum flow on a 
square root flow scale meter. Needless to say, wide range- 
ability is not necessary on most flow controllers. 

Several types of bellows or diaphragm-actuated ele- 
ments are available with fair to excellent overrange pro- 
tection. These are basically fast in response, but usually 
require damping before they are satisfactory as a flow 
measuring device. In order to obtain torque adequate to 
move the pen, indicating pointer and/or control mechan- 
ism, the bellow or diaphragms of this type of meter must 
be of such size that the volumetric displacement is ap- 
preciable. 

The force-balance type of differential mechanism has 
characteristics not found in any of the foregoing. It is 
capable of supplying adequate torque to operate the mov- 
ing parts of the recorder, indicator, and/or controller 
with negligible displacement. Furthermore, it is basically 
a flow transmitter, a matter of considerable importance in 
view of the modern trend toward instrument centralization. 
In the force-balance transmitter, any tendency toward 
motion of the differential diaphragm is detected and a 
restoring pressure is applied to an opposing diaphragm 
to maintain a balance. The air pressure in this opposing 
diaphragm is then a measure of the differential and may 
be piped to a simple pressure gauge receiving mechanism 

The force-balance transmitter is compact and light in 
weight. It may be mounted adjacent to the primary device 
eliminating many of the problems of unequal liquid heads, 
vapor entrapment, and protection against freezing. Be- 
cause of the smal! displacement, seal pots and condensing 
chambers may be eliminated in most cases, and when 
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Figure 4. Arrangement of an open channel weir 


purged piping is necessary, purge rates may be reduced 
to the bare minimum. 

This type of differential mechanism is basically fast in 
response. The value of this characteristic is a moot point. 
As intimated in connection with diaphragm or bellows 
actuated meters, too fast response may be undesirable. On 
a recording instrument, the readings must be damped in 
order to obtain a readable record. In nonrecording flow 
controllers, it is believed by many that line noise (instan- 
taneous fluctuations in differential which have been found 
to occur even when the rate of flow is essentially steady) 
make it necessary to so slow down the reactions of the 
control mechanism that nothing is gained. 

In the electric type differential sensing mechanism, a 
strain gauge element is attached to a member which flexes 
with differential. The changes in resistance of this element 
affect the balance point of a self-balancing bridge circuit. 
The motion of the bridge balancing mechanism operates 
the recorder, indicator, or controller. This mechanism, too, 
has a fast response and small volumetric displacement. 


Selecting Equipment 

If there were one best type of primary device and one 
best secondary element for every application, the problem 
would be simple. But each has characteristics which adapt 
it to some applications and some which make it unsuitable 
for others. Most manufacturers have application depart- 
ments whose function is to guide the user to the correct 
equipment for the individual application. Many times this 
advice involves recommending equipment of another manu- 
facturer. The frequency with which this happens is a 
testimonial to the integrity which is characteristic of the 
instrument manufacturers’ group. 
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Temperature 


Measurement - Control 


R. L. Nichols 
Magnolia Petrole 
Beaumont, Texa 


FROM TIME immemorial heat has been man’s most 
indispensable servant. With it we warm our shelters, cook 
our food, and speed the many chemical processes that in 
crease our comforts and make our civilization possible. 

But heat has not been an unmixed blessing. Unwanted 
expansion of solids, and the promotion of chemical changes 
causing discolorations or actual spoilage of materials 
have caused many difficulties. And so it has been necessary 
to control heat, and in order to control, to measure. 

Fundamental to the whole problem is the placing of the 
primary, or sensing element of any “heat content” measur- 
ing device in a position where it will “feel” and be influ- 
enced by the temperature of the material of interest, and 
by no others. Since heat travels by conduction, by convec 
tion, and by radiation, this problem of placement of the 
sensitive element has defeated many attempts at accurate 
temperature measurement and control. 

I'wo things that greatly influence the cost of temperature 
measuring devices are the accuracy and the sensitivity 
required; accuracy being a measure of permissible error, 
and sensitivity referring to the “speed of response” of the 
measuring device 


Types of Measuring Devices 


There are many “sensitive elements” and associated 
devices available today. The methods devised for inserting 
them into the material whose temperature is desired, and 
protecting them from mechanical damage, corrosion, and 
the influence of unwanted temperatures are as the sands 
of the sea 

Some of the most rugged devices for indicating a 
change of temperature make use of the principle of differ- 
ential expansion. The simplest consists of strips of two 
metals having different coefficients of expansion, firmly 
riveted or welded together. With one end firmly anchored 
the position of the other varies with the temperature of 
the composite bar. This movement may then be used to 
indicate temperature on a suitable scale, or to open and 
close electrical contacts or air pilot valves to control tem- 
perature The entire unit must be in the temperature zone 
under consideration, which greatly restricts its use. 

Units based on this principle are used in many of the 
wall thermostats that control the temperature of our homes 
and in other similar space heating applications. 

{ variation of this principle utilizes a high expansion 
tube into which various low expansion elements are in- 
serted. One of these uses low expansion “bridge” struts 
anchored to the tube at both ends, to carry contacts that 
will open and close on less than 0.5 F. temperature change 
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They are especially suited to control of temperatures in 
small non-circulating volumes of liquids. 

In another form a low expansion rod is inserted in a 
high expansion tube, and the differential expansion may 
operate either contacts or an air pilot control. The sensi- 
tivity is a function of the relative coefficients of expansion 
of the rod and tube, and the length. Practical limit of 
accuracy is about 2-5 F; the upper operating limit is 
around 500 F. 

The controlling mechanism, being at one end of the 
tube. is normally outside the controlled temperature zone, 
and is accessible for repair or adjustment. A protecting 
sleeve would too greatly reduce sensitivity and restrict 
movement; hence this unit cannot be used in a gas or 
liquid that will corrode the outside brass tube. 

This type of control is useful where a high heat capacity 
is fed from a relatively small heat source. The hot water 
tank in your home, and liquid product or feed tanks in 
industrial plants, are examples. 

A very rugged and popular dial type indicator is made 
by welding a high expansion strip of metal to a low ex- 
pansion strip. The composite strip is then coiled in a spiral, 
or perhaps three spirals, continuous one within the other. 
One end is anchored to a covering tube and the other to a 
shaft and pointer which rotates with respect to the sleeve 
and a dial with temperature changes. They may be made 
with long stems, or covering tubes, to facilitate placing 
the 2-inch long sensitive section into the zone desired, and 
may be inserted into protecting wells with a loss of sen- 
sitivity dependent on the design of the well. The practical 
top temperature is about 1200 F., but over-ranging short 
of destructive temperatures does no damage. Dials are 
pre-printed, therefore exact temperatures may be expected 
only after calibration. Over-all accuracy is within one 
percent of scale range. They are rugged, versatile, easily 
read temperature indicators, but are seldom used as con- 
trols. Location is, of course, determined by the required 
placement of the sensitive element, 

Industrial thermometers are based on the volumetric 
expansion of mercury or an organic liquid such as alcohol, 
in a glass container. The container is made so that small 
changes in relative liquid volume, due to variations in the 
temperature, cause large changes in the level of the liquid 
column in the tube. Thus the system becomes a tempera- 
ture indicator. In mercury thermometers, a nitrogen fill 
can increase the top range. 

The industrial thermometer is harder to read than the 
dial type, since it is often difficult to locate the top of the 
liquid column. Like the differential expansion type just 
described, it must often be placed in comparatively inac- 
cessible places. While its accuracy is high, if properly 
read, it is relatively fragile, and is not suitable for con 
trolling applications. 

Pressure type thermometers, as the name implies, actu 
ally measure the pressure developed by a confined fluid 
under varying temperature conditions, and indicate that 
pressure on a scale calibrated in equivalent temperature 
units. 

All industrial mechanical thermometers are basically of 
the same construction. They consist of a bulb, a capillary 
tube, a Bourdon tube pressure element and a pointer and 
scale. The bulb is inserted in the medium whose tempera- 
ture is to be measured. A capillary tube connects the bulb 
and the pressure element. Variations in temperature of the 
bulb cause the filling medium to expand (or contract) 
changing the pressure. The pressure changes cause the 
hollow spring pressure element to move. This movement 
is transmitted through linkage, or sector and pinion, posi- 
tioning the pen or pointer on a scale calibrated to read 
in degrees of temperature. 
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Thermal Systems 

Bulbs—Bulbs are made in a variety of ways in order 
to meet the consumer's requirements. They may be long 
the so-called averaging type, or they may be short and 
stubby where a minimum of space is available. The appli- 
cation and the filling medium determine the size and type 
of bulb. 

The capiilary tubing is really the transmission line 
between the bulb and the instrument. Temperature changes 
affecting the bulb are transmitted as pressure changes 
through the capillary to the spring in the instrument. In 
order to protect this capillary from damage during ship- 
ment or after installation, it is reinforced by a braided or 
spiral armored tubing. Lengths up to 200 feet are available. 

Springs—The spring is the measuring element in all 
systems. There are three standard shapes: the simple Bour- 
don, which consists of a piece of tubing shaped to form 
about 270 degrees of a circle; the helical tube, which 
consists of three or four turns of tubing wound on an 
arbor to form a helix: and the spiral tube, which is made 
by winding five or six turns of tubing one on top of the 
other, forming a spiral. 


Mechanical Thermometers 

These are divided into four classifications, as deter- 
mined by the actuating fluid. 

@ Class I—Mercury Actuated. The entire thermometer 
system is filled completely with mercury under pressure. 
These instruments depend upon the cubical expansion of 
the mercury in the system in response to temperature 
changes at the bulb, and are the most powerful, rugged. 
positive, and durable of all mechanical thermometers. 
Good practice calls for working pressures within the 
thermometer system as high as 2500 psi at the top of the 
temperature range. The high working pressure and all-stee] 
construction make it possible to use an extremely stiff 
spring which gives rigidity to the operating mechanism. 
The power available to actuate any thermometer is pro- 
duced by the pressure change in the system which results 
from changes in bulb temperature. This pressure change 
in a mercury-actuated system is much greater than in any 
other type. 

Every mercury-actuated thermometer which is not com- 
pensated will have a small line error resulting from the 
ambient temperature along the capillary. 

The wide temperature span. covering from minus 40 
to plus 1000 F., either in one jump or in increments of as 
little as 30 F.. gives a mercury-actuated thermometer a 
tremendous advantage over the other types. It also has 
the advantage of a uniform scale and no error due to 
installation of the bulb above or below the instrument 

By virtue of their greater power, mercury-actuated ther 
mometers are particularly well suited for services where 
loads in addition to that imposed by the indicating mecha 
nism must be carried. This type of thermometer is often 
used to operate electric contacts and switches or pneumatic 
control devices 

@ Class I1—-Vapor Pressure Actuated. A vapor pressure 
thermometer is precisely what the name implies. It is 
made up of a single closed system—as is the mercury 
thermometer—and the spring acts as a pressure gauge. 
deflecting proportionately to the vapor pressure of the 
volatile liquid in the system 

The thermal system is constructed similarly to the 
mercury system and is partially filled with a pure volatile 
liquid. In order that the true vapor pressure be indicated 
at all times. the system is filled in such a manner that the 
bulb always contains a free liquid surface and a vapor 
spaee for all conditions of service. Vapor pressure inside 
the bulb is determined by temperature of the free liquid 
surface in the bulb, and the thermometer is calibrated to 
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read temperature corresponding to vapor pressure, Gen- 
erally, capillary bore and length are not serious factors 
with vapor-pressure instruments. 

Power available for operating a vapor pressure dial 
thermometer depends on the pressure increase in the sys- 
tem for a given increase in bulb temperature. All vapor 
pressure thermometers are more powerful and accurate in 
the upper portion of their range than in the lower. Because 
of this characteristic, unit graduations become progres- 
sively wider from the bottom to the top of the scale. 

It is highly important, therefore, that a vapor pressure 
thermometer’s range be selected for actual service condi- 
tions. If possible, the working point should fall in the 
upper half of the scale, and the range should be short as 
possible. Vapor pressure thermometers may be used down 
to minus 60 F. and up to 600 F. with a minimum span 
of about 80 F. 

On this type, it is necessary to correct for bulb elevation. 
This can be done easily at the factory or in the field by 
resetting the pointer the proper amount to offset the pres- 
sure effect of the liquid head. 

There is no temperature error from the capillary, the 
bulbs can be small, and they are very sensitive. While the 
pressure ranges are lower and the springs lighter than 
the mercury systems, they still give a good, snappy pen 
and pointer action. 

Properly designed vapor pressure thermometers have 
very small inherent thermometric lag. For this reason, they 
are well adapted for services where the response must be 
quick, as, for example, when used to indicate rapidly 
fluctuating temperatures. 

One disadvantage of this type is that in the range in 
which the bulb temperature goes above and below the 
capillary and case temperature, the thermometer is slow 
in responding because of a reversal of the liquid in the 
system. The vapor pressure increases greatly with an in- 
crease in temperature near the top of the range, hence this 
type of thermometer is capable of withstanding little over- 
ranging. if any, unless especially provided for at the factory. 

@ Class I11—-Gas Actuated. The gas thermometer system 
is comprised of the usual hollow bulb connected to a 
Bourdon spring by capillary tubing and filled with an 
inert gas. usually nitrogen. Its name is derived from the 
gas filling. The thermometer is pressure actuated with 
temperature in that the increase in gas pressure expands 
the Bourdon spring. 

Gas systems may be used from minus 100 to plus 1000 
F. This range may be made in one jump or in ranges of 
about 80 F. minimum. The greatest advantage in the 
use of gas thermometers is the long capillary lines which 
can be used. While there is an error due to temperature 
changes on the capillary as in mercury, this error can be 
minimized by increasing the volume of the bulb. The in- 
herent accuracy of a gas-actuated thermometer is high. 

In general, a distant-reading gas thermometer will have 
a uniform scale. For most ranges it will have somewhat 
less power and ruggedness than a vapor-pressure type and 
considerably less than a mercury actuated thermometer 

The gas filling has no appreciable weight; consequently, 
a gas-actuated thermometer is not subject to bulb-eleva- 
tion errors. The bulb can be made almost any length de- 
sired; therefore, it is often used to “average” the tempera 
ture in furnaces or flues. 

Because it is filled with an inert gas, this type of ther- 
mometer can be used for lower temperatures than mer 
cury, which freezes at minus 40 F. Low temperature ther- 
mometers must have a range sufficiently long to insure 
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that the Bourdon spring will not be overstressed at normal 
temperatures during shipment, handling, and installation. 
Manufacturers usually limit the minimum temperature to 
minus 50 F. or minus 60 F. The upper temperature limit 
generally is held to 1100 F. or less. 

@ Class [V—Liquid Actuated. Liquid-filled distant- 
reading thermometers are similar to the mercury filled 
instrument and are generally less expensive. The system 
is completely filled with liquid under initial pressure. In 
operation it differs from the mercury-filled type only in 
characteristics of the filling liquids which are usually 
hydrocarbons such as kerosene, ether, alcohol, or xylene. 
However, any price advantage must be balanced against 
certain disadvantages which narrow the field of usefulness. 
Line error will be nearly proportional to the coefficient 
of expansion; therefore, line error compensation must be 
applied even under the most favorable conditions of in- 
stallation. 

Thermometers of the mechanical type have the basic 
advantage of separation of location of sensitive point and 
indicating point. Bulbs may be placed in inaccessible 
spots protected by insertion into wells of any desired 
materials, and the temperature read at a convenient place. 
Temperatures from a number of points can be brought to 
a common control center. Indication, recording, and con- 
trol features are readily available. 

When combined with air transmission rather than long 
capillaries the versatility and usefulness of these instru- 
ments is practically unlimited within their temperature 
range 

The Application of Resistance Thermometers 

A combination of the principle of resistance increase 
with temperature and the principle of the Wheatstone 
Bridge gives us the resistance thermometer. The sensitive 
element is usually a coil of fine wire such as platinum, 
copper. or nickel, wound on an insulating frame and 
mounted in a protecting tube. Normally this tube in turn 
is inserted into a protecting well. 

Some form of Wheatstone Bridge, designed and cali- 
brated specifically for the purpose, is used as the indicating 
or recording device. The better bridges use some form of 
null detector, such as a sensitive galvanometer, to indicate 
when the circuit is in balance. A later development is the 
use of electronic null circuits for automatically balancing 
the bridge. Resistance thermometers serve not only as 
working devices but also as calibration standards for other 
temperature measuring devices. 

The measurement is independent of the battery e.m.f., 
and is not affected by the resistance in series with either 
the galvanometer or the battery. This does not apply where 
the bridge is used with a deflection instrument; that is, 
where precise balance is not wanted and galvanometer 
deflections are read on a graduated scale. Constancy of 
voltage is an important factor in deflection measurements 
and changes in lead resistance will affect readings. 

When equipped with proper mechanical, electrical or 
electronic means for sensing pointer position, they may be 
used to operate practically any type of control system. 


Thermocouples 

If any two dissimilar metals are joined together at one 
end and subjected to heat, a millivoltmeter or a potenti- 
ometer attached to the cold ends will show an e.m.f. of a 
few thousandths of a volt. This voltage for a given pair of 
metals will be a function of the difference in temperature 
between the hot end and the cold end, or “reference junc- 
tion.” High millivoltage variations per degree of tempera- 
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ture change are desirable in producing sensitive yet rugged 
industrial instruments. 

The more commoniy used thermocouples are made of 
iron-constantan, chromel-alumel, and copper-constantan. 
The iron-constantan develops the greatest millivoltage for 
a given degree of heat; the copper-constantan the least. 

Iron-constantan is used for temperatures from below 
zero to plus 1400 F., and chromel-alumel up to plus 2000 
F. Copper-constantan is suitable for temperatures below 
500 F. Special thermocouples are available for ranges 
above 2000 F. 

Lead wires made of special materials approximating the 
characteristics of the thermocouple are essential. Wires 
with insulation or covering which will withstand extreme 
temperatures, oxidation or acid corrosion are available. 

The hot junction of the thermocouple is often placed in 
such a position that it would be subjected to very high 
temperatures, to the action of oxidizing and reducing gases, 
or acid fumes. To protect the metal of the thermocouple 
from these effects, it must be enclosed in some kind of 
protective tube. 

This tube must not only prevent deterioration of the 
thermocouple, but must at the same time provide high 
thermal conductivity plus good sensitivity to temperature 
changes. Protecting tubes of cast iron, wrought iron, seam- 
less steel, nickel-chromium alloy steel, bronze, porcelain, 
fire brick, silica, graphite and clay, glass and other materi- 
als, may be secured to satisfy the requirements of a par- 
ticular installation. 


Pyrometers 

There are two general types of pyrometers: the milli- 
voltmeter type and the potentiometer type. 

Millivoltmeter Pyrometer—The millivoltmeter pyrome- 
ter consists essentially of 1) a thermocouple, 2) the lead 
wires which are necessary to connect the thermocouple 
junctions electrically to the indicator, and 3) a millivolt- 
meter indicator graduated to read in degrees of temperature. 

Most modern pyrometers are provided with automatic 
cold junction compensation. This is usually accomplished 
by locating the cold junction within the indicator housing. 
A bi-metal element also located within this housing modi- 
fies the movement of the temperature indicating linkage 
to correct for variations of indicator temperature. 

The millivoltmeter which is used on this type of pyrom- 
eter is usually of the D’arsonval type. A high resistance 
unit is superior because the accuracy of its readings is less 
affected by variations of resistance in the lead wires. The 
low resistance unit is usually of a more rugged construc- 
tion and may be less expensive. 

Potentiometer Pyrometer—The potentiometer pyrometer 
uses a manually, mechanically or electronically operated 
potentiometer to oppose the voltage produced by the ther- 
mocouple. The resistance placed in the circuit to nullify 
the effect of the thermocouple is a measure of the tempera- 
ture of the thermocouple. An indicator driven from the 
potentiometer shaft moves over a suitably calibrated scale 
to show the temperature of the “hot junction.” 

Automatic cold junction compensation is a necessity. 
Balancing to compensate for changes in battery voltage is 
required on all potentiometers. It should be automatic on 
the mechanical or electronic types. Lead length and resist- 
ance are of importance only because of their adverse 
effect on the sensitivity of the null detector. 

As with the resistance thermometer, many temperatures 
may be read or recorded on one instrument by using suit- 
able switches and any type of control may be actuated. 

The simplicity, flexibility and accuracy of the thermo- 
couple and its associated devices, and the ease of installa- 
tion, have made it a high favorite for temperature appli- 
cations of every kind. 
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Figure |. Indicating pressure gauge 
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[here are more pressure instruments and devices in 
almost any refinery or manufacturing plant than all other 
types of instruments combined. This fact, coupled with 
the absolute interdependence of temperature and pressure 
in the operation of fractionating columns of all types. 
demonstrates the necessity for a wider and more thorough 
understanding of the principles of operation and methods 
of application of instruments for measuring and control 
ling pressure 

Pressure instruments are unique among industrial 
measuring devices in that the measuring element is lo- 
cated inside the case and at the same time is customarily 
exposed directly to the fluid being measured. These two 
factors have considerable influence on the methods of 
installation and the materials of construction of the 
instruments. 

Some of the earliest industrial instruments were pres- 
sure measuring devices. In fact, many an early steam 
boiler operated more or less successfully with no more 
instruments than a sight glass for water level and a col 
lection of pressure gages. The master firing control of 
even the most modern steam generation plant is still actu- 
ated by a pressure measuring element. 

Some large industrial operations are carried out at 
extremely low pressures. For example, half-ton ingots 
of malleable molybdenum metal are produced by an 
electrie arc process at a pressure of 20 microns of mer- 
cury, equivalent to slightly less than 0.0004 psia. Large 
scale drying operations on frozen “miracle drugs” and 
other products may operate at only half that pressure. 

On the other extreme of the commercial pressure appli- 
cation scale are the plants making plastics and certain 
chemicals, operating at pressures of 20,000 to 60,000 psi. 
Indeed, it is not unusual in these times to encounter re- 
search groups equipped to carry out experimental reac- 
tions at pressures up to 100,000 psi. The process applica- 
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tions in this higher pressure range have been sufficiently 
numerous to prompt manufacturers of recording and con- 
trolling instruments to make available at reasonable cost 
a modified helical pressure element capable of measuring 
pressures up to 80,000 psi. 

Despite the size of some of the operations carried on at 
these pressure extremes, the vast majority of pressure 
measurement and control applications fall in a range 
from 28 inches of mercury vacuum to somewhere under 
1500 psi. This “moderate pressure” range will include 
nearly all of the applications in refineries, petrochemical 
plants, pipe line operations, power generasion, and chemi- 
cal manufacturing. Therefore, this discussion will be con- 
fined to the instruments used in the “moderate pressure” 
range. 


Types of Elements 

The usual method of measuring pressure in industrial 
instruments consists of applying the pressure to a flexible 
part and opposing the force produced with a spring o1 
weight. The ordinary indicating pressure gage, which may 
be found by the thousands in any sizeable manufacturing 
plant, contains a Bourdon tube measuring element. The 
Bourdon tube is a portion of a coil of somewhat flattened 
tubing. As indicated in Figure 1, the cross-section is almost 
oval. When pressure is applied to the inside of this coiled 
tubing, it tends to assume a circular cross-section and 
also to straighten out, just like the New Year's party 
favors made of paper and a wire spring. The spring ten 
sion of the metal tube itself opposes the force produced 
by the pressure and the resulting movement of the tube 
tip can be graduated in pressure units. This tip movement 
is necessarily very small since the elastic limits of the 
Bourdon tube element must not be approached. Thus the 
movement must be highly multiplied in order to provide 
clearly visible pressure readings. The required multiplica 
tion is usually produced by a sector and pinion assembly 
linked to the tip of the Bourdon tube (Figure 1). 

In order to provide greater movement for the actuation 
of recorders or controllers, the Bourdon tube is frequently 
modified or extended by completing more than one revo- 
lution of the coiled tubing, either on an increasing diam 
eter to form a spiral element, or by laying each revolution 
beside the previous one like a coil spring to form a helical 
element. 

The Bourdon tube element is not practical for ranges 
below 15 psi., since it would have to be made of such 
light weight tubing that it would not be sufficiently 
rugged. For such low pressure applications, a bellows 
element opposed by a calibrated spring is frequently used 
in recording gages. 

A modification of the bellows element forms the meas 
uring portion of the usual vacuum recorder or controller 
It is constructed so that two bellows are mechanically con 
nected in opposition. One of the bellows contains the cali 
brating spring, and is sealed off after being evacuated to 
a pressure of only a few microns of mercury. The other 
bellows is open to the vacuum being measured. The bel 
lows element is also used in indicating pressure gages for 
range spans from a few inches of water pressure to 10 psi 

For even lower pressures of fractions of an inch of 
water pressure to one or two inches, another type of low 
pressure measuring element is used. This is the diaphragm 
element in which a relatively large area diaphragm is 
opposed by a light weight spring. Most boiler draft gages 
are of this type. It has the advantage of producing con 
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Figure 2. Self-actuated pressure regulator 


siderable force with very small pressure changes so that 
the pointer can be made to travel several inches. In more 
rugged form, the spring opposed diaphragm is also used 
in self-actuated pressure regulators of all ranges up to 
1000 psi 
While most 


ments will use one of the elements already described, there 


of the purely pressure measuring instru 


are numerous differential pressure applications for instru 
ments designed primarily for flow measurements. This 
will include manometers where one side may be left open 
to atmospheric pressure, as well as the usual recording 
or controlling flow meters using mercury manomete: 
chambers or the types in which the familiar spring-opposed 
bellows or diaphragm replaces the mercury manometer 
This type will not be described in detail here. but one 
special use of a differential pressure instrument for vapor 
pressure measurement and control will be discussed later 
rages are quite accurate and reliable 
relatively inex 


bronze 


Indicating pressure g 
even though they are self-actuated and 
A good quality }! 


Bourdon tube costs about $12 and is guaranteed to 1, of 


pensive inch gage with a 


| percent accuracy above the first 5 percent of the scale 


range. Recording gages of equal accuracy may be pur 
chased for about $70 for 


ments to around $90 for the spiral or helical element types 


Bourdon tube actuated move 


The measuring elements are readily obtainable in special 


illoys such as stainless steel or monel for corrosive 


fluids. The special alloy will double or triple the price of 
the element itself, but 
to the cost of the recording or indicating 


25 percent to 75 percent 
sage. This addi 
itself 
there is the possibility of corroding the bronze element 


add only 


tional investment will more than pay for where 
Among the factors to be considered in choosing a higher 
illoy are not only the obvious ones such as in 
but also the 


longer pe riods, less down time with no 


priced 
creased service lift increased accuracy over 
pressure informa 
ind fewer safety hazards in 


tion while changing elements 


volved in the failure of the element while under pressure 


Pressure Control Nomenclature 
Before discussing specihe types of pressure controllers 
in order 
This 


operates the control valve in such a way 


some definition of the terms used seems to be 
O-On’ 
type of controller 


that the 
closed. Off-On pressure control is usually limited to safety 


control action is fairly self-explanatory 


valve has only two positions—wide open or 


relief valve applications and alarms 
Continuous processes require a control action which can 
move the { ontrol valve gradually from one degree ot open 


This calls for 


ing to another and stop it at any position 
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an action known as “throttling” or “proportional” control. 
The valve is “throttling” or partially open most of the 
time and the amount that it is open is “proportional” to 
the relationship between the set point or desired control 
point and the actual measurement of the variable under 
control. Some method is almost always provided for chang- 
ing the valve response for the same deviation from the 
control point. 

Proportional control has one serious drawback in some 
complicated control problems where the load or amount 
of material through the control valve varies and no devia- 
tion of the controlled variable from the set point can be 
tolerated. The valve has a certain position for every rela- 
tionship of the set point and measured variable to each 
other. What this means so far as the results obtained from 
the controller, is that the controlled pressure, for example, 
will have to change from the desired value in order for the 
control valve to pass more or less material. This devia- 
tion, or “droop” or “offset,” can be reduced to very small 
values by inherent in the 
controller. 


proper design, but is still 

To overcome the offset or droop of proportional con- 
trollers, another control function called “reset” may be 
added. This action follows up the proportional response 
and forces the control valve to continue moving until the 
controlled pressure returns exactly to the set point. 

The third control function sometimes used in problems 
where measurement or process lags cause control difficul- 
ties, is “rate action” or “derivative control.” This function 
is rarely used on pressure controllers because the speed 
of response of both the measurement and the process is 
usually high. For example, the speed of response of a bare 
thermocouple in moving air may be in the order of two 
minutes; whereas, a typical spiral element pressure in 
strument has a speed of response in the order of 0.1 minute 
The result of the rate action function is to cause the con- 
trol valve to move farther and more rapidly than it would 
without this function during the time the measured vari 
ible is changing with respect to the set point. This helps 
overcome lags that delaved the information about the 
change from reaching the controller. 

A short explanation of the three control functions just 
described that will not stand too critical an analysis. is 
this 

Proportional action responds to the distance the meas 
ured variable moves from the control or set point, reset 
action responds to the time it stays away, and rate action 
is depends nt on the speed it travels 


Types of Controllers 

The self-actuated 
proportional controller. This type of controller is second 
only to pressure gages in point of numbers in an industrial 
plant. It uses a diaphragm element opposed by a cali 
brated spring, the spring force in this case being adjust 
ible so that the value of the low pressure may be varied 
As the pressure on the low pressure side tends to increase. 
the diaphragm is forced upward against the spring to close 
the valve more and thus return the low pressure to the pre 
set level. It is also apparent from the illustration that in 
order for the valve to open wider to pass more process 
material, the low pressure must decrease so that the spring 
can overcome the diaphragm force to push the valve plug 
down and open the valve. 

Regulators or controllers of this type are so constructed 
that only very small movement of the valve is required 
to vary the flow considerably so that the “droop” or pres 
sure change required by flow changes is hardly noticeable 


pressure regulator, Figure 2, is a 


within the operating range. They are so simple and rugged 
that they operate for vears with no maintenance and still 


maintain accurate reduced pressures. How often is the 
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service man required to check the gas regulator between 
the main distribution line and a home? Yet that controller, 
costing under $10, continues to maintain the few ounces 
of gas pressure required by household appliances. 

A variation of this regulator for more sensitive and 
accurate gas pressure regulation below 100 psi. is the 
“pressure balanced valve.” This valve has no spring in 
the housing above the diaphragm, but instead has a gas 
pressure equal to the reduced pressure desired. The pres- 
sure on top of the diaphragm may be supplied from an 
auxiliary regulator, of the type shown in Figure 2, with 
a constant bleed so that load changes through the main 
valve will cause no droop or pressure change in the con- 
trolled pressure. The pressure balanced valve is used very 
successfully in temperature control applications on gas 
fired furnaces where the output pressure of the tempera- 
ture controller is applied to the top of the diaphragm to 
vary the pressure to the burners as required. At the same 
time, the valve is acting as a sensitive pressure controller 
to prevent supply pressure changes from affecting the tem- 
perature. The pressure balanced valve has no stuffing box 
to require maintenance and costs only a little more than 
a standard control valve which cannot perform the dual 
function. 

The point of measurement in the self-actuated pressure 
controllers described is within the body of the valve itself. 
At times it is desirable to measure the pressure at some 
other point farther down the piping and still use a self- 
actuated regulator. This can be accomplished by bringing 
the stem out of the body through a stuffing box and con 
necting it to an externally housed diaphragm and spring 
to which the controlled pressure is piped. 


Pilot Operated Controllers 


Pilot operated pressure controllers consist of a control 


valve and a simple pressure controller which may be inte 
grally mounted on the diaphragm housing, bolted to the 
valve yoke, or supported by the connecting piping. These 
may be considered to be intermediate between the self- 
actuated regulators and the indicating or recording con- 
trollers. They require an external source of actuating 
medium which may be compressed air or in some gas 
pressure control applications, the gas from the upstream 
side of the valve. These latter controllers may be field 
mounted in remote locations far from a supply of com- 
pressed air. For an indication of the controlled pressure, 
an auxiliary pressure gage is usually required. 

The pilot may have a Bourdon tube, spiral or other type 
of measuring element, which moves a baffle with respect 
to a nozzle. The operating air passes through a restriction 
smaller than the nozzle opening and then bleeds from the 
nozzle. As the measuring element moves with changing 
controlled pressure, the baffle is forced to approach or 
withdraw from the nozzle. This allows less or more air 
to bleed from the nozzle and causes the pressure between 
the restriction and the nozzle to increase or decrease. This 
iir pressure change may be applied directly to the con 
trol valve diaphragm to cause the valve to move in the 
right direction to maintain the set pressure. Or, it may be 
used to operate an air relay or amplifier which in turn 
puts out an operating pressure to the control valve. An 
arrangement is generally included to change the pivot 
point of the baffle so that it can be made to move the 
baffle more or less for the same element movement. This 
causes a change in the throttling range or proportional 
band, making the valve more or less responsive to pressure 
changes. 

Pilot operated regulators are quite reliable and gener- 
ally trouble free so long as the operating air or gas is 
properly filtered to remove solid particles or oil which 
might plug the restriction or the nozzle. They should be 
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mounted within a short distance of the point of measure- 
ment so that there will be as little lag as possible in the 
connecting piping. The point of measurement on the down- 
stream side must be selected so as to be free of turbulence 
effects or other sources of false pressure changes. This is 
true of all pressure measurements, however, and not re- 
stricted to any one type of controller. The pilot operator 
or controller adds in the neighborhood of $100 or less to 
the price of the control valve. 


Indicators and Recorders 

The indicating and recording pressure contro] instru- 
ments are usually located in central control rooms which 
may be relatively remote from the point of measurement. 
This practice adds some lag to the measurement but if the 
connecting piping is not too small, this added lag is not 
objectionable. It must be kept in mind that the capacity 
effect of line size does not outweigh the resistance effect 
in small sizes. Experiments have shown that the time re- 
quired for 63.2 percent of a pressure change to be felt by 
a small capacity element at the end of a long line is nearly 
twice as much for 1,,-inch tubing as it is for 3g-inch tubing. 

The centralization of controllers has increased the de- 
mand for transmitters and receivers. A pneumatic trans- 
mitter instrument contains the measuring element coupled 
to a simple proportional controller. The latter is adjusted 
to produce an air pressure (usually between 3 and 15 psi.) 
which is precisely proportional to the position of the 
measuring element between 0 percent and 100 percent of 
its span. The receiver then has a bellows pressure element 
that receives this 3 to 15 psi. air pressure and moves the 
indicator or recorder from 0 percent to 100 percent of its 
scale. The scale, of course, can be calibrated in the same 
units that the transmitter measures. 

The use of transmitters has numerous advantages which 
frequently overcome the objection to the increased cost 
of the equipment. Among these are the elimination from 
the control room of piping carrying dangerous materials. 
and the prevention of the condensation of vapor in the 
piping to give false readings. Some of the more recently 
available pressure transmitters make use of a standard 
six-inch gage element and movement for ease of mainte- 
nance and replacement. This construction reduces the price 
to about $125 for a bronze element transmitter. 

In some control problems where the process response 
has very little lag, the remote location of the controller 
has a serious disadvantage to proper control. There is also 
a decided trend toward graphic representation of the 
process on the control panel with only small indicators at 
the manual control stations located in the diagram. These 
two conditions have to some extent encouraged the field 
mounting of the automatic controller and its transmitter 
near the control valve, It must be kept in mind that not 
only must the measurement information be transported 
to the control instrument, but also the controller output 
pressure must reach the valve and move it before any cor- 
rection is made. The lag from the controller to the valve 
is present even in continuous balance instruments which 
have instantaneous electric measuring circuits. 


New Developments in Pressure Control 
A recently developed pressure duplicator instrument is 
available which almost completely eliminates the lag be 
tween all types of controllers and their controlled valves 
It consists of a standard pressure gage element and move 
ment connected to an electronic device which produces a 
voltage proportional to the pressure input. A pair of 
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Figure 3. Application of differential pressure controller on a distillation column 


wires conducts this voltage any reasonable distance to a 
second electronic device, to which air is supplied, where 
the input pressure is duplicated for the operation of the 
control valve. Electric power is supplied only at the input 
or controller end of the circuits. Since the equipment is 
fairly new and production is limited, the price is rather 
high—around $400 for the pair. Where a number of units 
re to be installed, the difference in cost of providing indi- 
vidual tubing runs, and of pulling multiple pairs of wires 
in a conduit is in favor of the electronic pressure dupli- 
cator. In addition there are credits for improved control 
possibilities 

rhe most recent extension of the principle of reducing 
air pressure transmission lags by the use of electrical 
signals is the entirely electrical controller, In this system 
the measurement of pressure, level, flow, ete.. is trans 
mitted to the controller as an electrical signal. All the 
controller responses are electrical and the output from 
the controller is electrical. At the control valve, the electri 
jutput is converted to a proportional air pressure which 
»perates the valve. The air operated valve is retained be 
cause of its simplicity and ease of maintenance. 

Another new device is available for the elimination of 
me of the more troublesome control problems in the 
peration of fractionating columns. The product purity 
from such columns is frequently maintained by controlling 
the temperature at some point in the column while main 
taining constant pressure. The pressure control instrument 
usually is graduated from zero gage pressure to somewhat 
ibove the control pressure. A typical example would be a 
column operating at 380 psi. The pressure controller has 
a range of 0 to 500 psi. Even with an accuracy of |. of | 
percent, an error of plus or minus 2!, to 3 psi ‘could 
easily escape detection. The new device is a pressure 
transmitter with a spring opposed diaphragm element 
having a total span of either 20 psi. or 40 psi. at high 
pressures. This means that the controller range could be 
from 360 psi. to 400 psi. and the limits of accuracy would 
be a small fraction of a pound pressure 

One of the more successful controllers for the operation 
of distillation columns is the vapor pressure controller 
Differential pressure instruments for this application are 
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now commercially available. As illustrated in Figure 3. 
the instrument is installed with one side piped directly to 
the selected tray so that the liquid on that tray can fill 
one chamber. The opposing chamber is sealed to a bulb 
inserted into the liquid on the same tray. The bulb aad 
the sealed side are filled with the liquid from the selected 
tray. Any variation in composition of the liquid on the 
tray will vary the vapor pressure and cause a deflection of 
the vapor pressure transmitter. This instrument is usually so 
sensitive to small changes that it cannot be used directly to 
control the heat input to the column. Instead it is used to 
pneumatically set a flow controller or some other con- 
troller which has the capability for smooth changes 


Important Design Considerations 

When engineering the installation of any pressure 
measuring or control instrument, there are several impor 
tant factors that must be considered. Pressure pulsation 
is one of these, since it is not only detrimental to the 
accuracy of the indication, but also is destructive to the 
measuring element. Snubbers or pulsation dampers in the 
line to the instrument can be used to advantage where 
speed of response is not too critical. However, the best 
method of stopping the bad effects of pulsation is to 
eliminate the pulsation in the process or to properly 
locate the point of measurement. 

The corrosive effects of the fluid whose pressure is to be 
measured is one of the more obvious factors that must be 
taken into account. Frequently, it is possible to choose a 
suitable material of construction for the element itself 
This is not always possible because of the limited number 
of materials with the proper spring characteristics. In the 
applications where the element cannot be made of suit 
able material, a diaphragm protector of corrosion resistant 
material is installed in the line. The element and connec 
tions up to one side of the diaphragm are then filled with 
liquid to transfer the pressure without loss to the element 

The location of the pressure instrument, whether out 
doors in the plant or housed in a control room, will be an 
important factor in the selection of the type to use 

Because of the inherent simplicity and accuracy of pres 
sure measuring and controlling instruments. an installa 
tion engineered with due consideration to the conditions 
to be encountered can be relied upon to produce excellent 
results with a minimum of maintenance. 
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Figure |. Differential type liquid level measurement: Mercury manom- 
eter (left), Mercury-less (right) 


Liquid Level Measurement 
And Control 


E. D. Mattix, 
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THE PRIMARY purpose of liquid level instruments is 
to detect the liquid level inside of a tower, tank or other 
type of container. The accuracy of the level detection 
required is dependent upon the service. In many cases the 
level accuracy is within a fraction of one percent of the 
total, particularly where inventory is used as a measure 
ment of quantity sold or quantity remaining in storage 
However, in most applications the liquid level measure- 
ment is entirely relative and may be off several percent 
without affecting the value of the instrument. Since it is 
very unusual for the exact specific gravity to be known 
and in many cases it is a variable, most of our commercial 
instruments are inventory instruments measuring pounds 
of inventory, which are later extrapolated to liquid level. 
This is particularly true of the following classes of instru 
ments: |) mercury manometer, 2) mercuryless manome- 
ter, 3) displacement type float, 4) hydrostatic head meas- 
urement, 5) gage glass, and 6) expansion tubes. 


Types and Basic Principles of Operation 


Phe detection of liquid levels in the early stages of our 
modern day industry was accomplished solely by the use 
of trvcocks or gage tapes. T'rvcocks are a series of valves 
or cocks installed on the side of a vessel mounted as 
closely as is necessary. The operator opens one valve or 
cock at a time until he has located the liquid level between 
two of the valves. 

The gage glass and pressure gage are used to provide 
the operator with a visual level indication. The gage 
glass is an externally mounted glass tube usually having 
shut off valves at the vessel. They are designed to cover 
the normal operating level area in the vessel. The types 
most commonly used are the tubular, through-vision, and 
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Figure 2. Electronic measurement of tank gouges. 


reflex. Tubular types are normally used on low pressure 
applications and consist of a tubular transparent material 
with packing glands at the top and bottom connections. 
The through-vision type has two pieces of thick clear glass 
designed to withstand high temperatures and pressures. 
The reflex glass is made in much the same way except that 
the inside surface is straited or grooved. The reflected 
light on the grooved section gives better detection in some 
services. 

The pressure gage is used sometimes for visual level 
detection by placing the gage near the bottom of a vessel 
and converting pressure reading into number of feet or 
inches of liquid “head” above the gauge connection. This 
head pressure exerted on the tube varies with the specific 
gravity of the liquid being measured. 

In some applications it is desirable to use pressure 
measurement rather than the float type level indicator. In 
the level measurement of weak sulphuric acid, for in- 
stance, a glass tube is inserted in the vessel very near the 
bottom. A supply air pressure higher than the head of 
liquid is injected through an orifice large enough to per- 
mit the air to escape from the bottom of the tube. The 
pressure of air in the tube is equal to the head of liquid 
in the vessel. A pressure gage at the top of the tube then 
can be read and converted to feet of liquid. As the level 
in the vessel changes the pressure gage reading will also 
change. 

The rotary shaft and packing gland type liquid level 
has the added feature of level control. The rotary shaft is 
attached to the float with the other end extending through 
a packing gland. The rotary motion resulting from level 
changes is transmitted to linkages which position a valve 
stem. In modern instruments this rotary motion of the 
shaft is conveyed by air or electric transmission for level 
indication and control. 

The magnetic clutch has certain advantages. One type 
consists of a float with an extension rod housing a perma- 
nent magnet at the end. This rod extends up through a 
tube and positions an external magnet or clutch to which 
is linked a mercoid for electrically indicating high or 
low level. 

The second type is similar in principle except that the 
magnetic clutch is used to position, through linkages, a 
recording or controlling device. 

The third type consists of a float guide tube which is 
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Figure 3. Basic instrumentation of boiler feed woter 


inserted in the top of a vessel. A magnet suspended in the 
tube by a flexible cable follows the movement of an exter- 
nal magnet attached to a float riding on the outside of 
the tube. The other end of the cable is attached to a con 
stant tension spring which holds the cable taut. Movement 
of this cable positions a geared mechanism which indi 
cates and transmits liquid level changes 


Types of Level Controllers 

Another level instrument is the expanding metal tube 
level control. This type of level control is often used on 
boiler feed water level control and maintains the level by 
throttling a control valve through linkages attached to an 
expansion tube. The tube is mounted at an angle with 
water from the lower part of the boiler connected to the 
lower end and steam connected to the upper end. One end 
of the tube is stationary, the other end transmitting ex- 
pansion of the tube into valve motion through the linkage 
ind fulerum point. Due to the difference in heat evolved 
by water and steam, there is a difference in expansion 
rate between the two. Thus as the water level lowers more 
steam enters the tube causing it to expand. Conversely 
1 rise in water level causes the tube to contract 

The displacement type level device. based on weight 
displacement, is a recent improvement over the ball float 
The float is weighted to sink in the heaviest liquid and is 
suspended on an arm hanging free in the liquid As the 
level rises the float is buoyed up by a force equal to the 
weight of liquid displacement. Rotary movement to the 
outside of the float chamber is accomplished by means of 
a torque tube which supports the weight of the float on 
the float arm. This rotary action then is converted into air 
transmission and control of the liquid level 

Both the mercury manometer and mercurvless manome 
ter types of differential level devices are used (Figure 1) 
Phese ty pes ire commonly used where wide ranges ot 
liquid level control are desired. A change in level changes 
the level in the two legs of the manometer or, in the case 
of the mercuryless manometer, changes the position of the 
diaphragm or bell 

The mereury type essentially a U-tube containing 
mercury and has 1 h h ind low pressure chamber One 
side contains a float attached to a pressure-tight bearing 
when the mercury level 


within the 


vhich actuates pen arm linkage 


rises or falls wi level changes vessel 


The mercurvless manometer differential type of level 
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measurement is accomplished in three ways. First a thin 
diaphragm provides motion to a torque tube when pres- 
sures are varied on opposite sides of the diaphragm. The 
external end of the torque tube actuates an air pilot to 
give transmission and control. The second is a bellows 
type. The flexible metal bellows are mounted internally 
on one end of a metal bellows chamber, the high pressure 
side within the bellows, the low pressure side on the 
outside of the bellows. Differences in pressure actuate the 
bellows to which is attached a torque tube which provides 
pen arm motion and pilot action for transmission and 
control. Third, a diaphragm is used with high and low 
pressures being on opposite sides. A weight beam attached 
to the diaphragm actuates the pilot for transmission and 
control. 

Level detection in storage tanks is based on an elec- 
tronic principle. Electronic transmission is used to feed 
the indicated level to a set of gears and variable resist- 
ance coils known as helipots—one for inches, the other 
for feet. The system provides a remote receiver which 
indicates feet and inches in the vessel and has a very 
sensitive voltage rectifier to maintain constant voltage 
The receiver measures voltage drop across the helipots 
and indicates this drop in calibrated feet and inches. 

The gamma ray method of detection of level is the 
most recent development. This type of level instrument 
utilizes the penetrating power of gamma rays in its opera- 
tion, making it possible to indicate liquid level without 
any connections between the outside and inside of the 
vessel. The device consists of a gamma ray source (an 
iridium-platinum needle containing a minute quantity 
of radium salt) and a gamma ray detector. The radium 
source is placed in a suitable container with a float be 
tween guides inside the vessel. The detector is mounted 
externally. The gamma ray absorption factor of the vessel 
wall directly below the detector is constant. Since the 
absorption factor of gas, air, or vapor above the liquid 
is negligible, the amount of detected gamma radiation is 
inversely proportional to the square of the distance be 
tween the ray source and the detector. The gamma rays 
set up a minute pulse which can be converted electroni 
cally to level indication and control 


Level Control—How It Works 


There are three kinds of control function which can be 
incorporated in the level control instrument. Throttling 
is inherent in every controller to varying degrees. Throt 
tling can be defined as the percentage that the level has 
to fluctuate above and below the set point to fully stroke 
the control valve from open to close position. This 
throttling function can either be fixed or adjustable from 
0 percent to infinity (on—off). In throttling control the 
control valve takes a definite position for each position 
of the level: therefore the actual level will fluctuate 
within the throttling band and cannot be held at a fixed 
point. This situation can be improved by providing an 
additional impulse to the control valve. Then its position 
will be influenced by drift correction as well as throttling 
action. The drift correction senses that after a process 
condition change. the throttling action has left the level 
away from the set point, and will add or subtract control 
air pressure to the control valve as needed to bring the 
level back to the set point. When the level gets to the set 
point, the drift action stops 

When there is a condition change that causes the level 
to deviate from the set point, it may be desirable to get it 
back as quickly as possible. A third function is incor 
porated in the controller in addition to the throttling and 
reset and it is known as first derivative. This is a function 
of speed or time. It provides still another correction im 
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Figure 4. Addition of ratio controller 


pulse to the control valve to keep the level at the set point 
by increasing or decreasing air pressure in proportion to 
the speed at which the level leaves the set point. However, 
this third function is seldom used in level control because 
it causes excessive flow rate change. 

Controlling a level in a vessel may be handled in many 
ways. For the sake of illustration, instrumentation of a 
waste heat boiler steam drum will be used (Figure 3) 
Here there are three main variables that affect the level 
in the drum: 1) boiler feed water temperature, 2) boiler 
feed water pressure, and 3) heat input. 

Since there is a single element boiler feed water con- 
troller, corrections for all variables must be made by the 
level instrument. This can be caused by increased (or 
decreased) heat input, which causes more (or less) steam 
to be made, which in turn lowers (or raises) the level. 
The primary device senses this level change, transmits to 
the controller which in turn changes the control air to 
the control valve 

To improve the same control problem there is added 
to the level primary element a steam flow element and the 
two are ratioed together in a ratio controller that controls 
the boiler feed water valve (Figure 1). With a two ele- 
ment control the level is still the primary controller; but 
if heat input changes, the steam make is affected and the 
steam flow through the relay corrects the condition before 
it changes the level. This control is very much more satis- 
factory where the level must be held at a given point 

If the two element control is better than the single 
element control, then three element control should be 
better still. One of the remaining variables in the above 
example is the boiler feed water pressure. By putting a 
flow controller on the boiler feed water and having the 
steam flow meter set the index. we have a ratio flow con- 
troller (Figure 5). As the steam rate increases, the feed 
water rate increases correspondingly. This corrects for all 
load changes and relieves the liquid level controller ot a 
large percentage of its work. However, the level con 
troller has to be tied into the control system. This is done 
by having a device which permits it to adjust the ratio 
above or below 1:1 on the steam-to-water ratio controller 

With few exceptions, electric transmission and control 
go parallel with the pneumatic system. Both can perform 
the same functions and exercise the same degree of con 
trol. It is primarily an application problem 

In addition to the afore mentioned duties of a level 
instrument—that of indicating, recording and controlling 
of level there Is the field ot level alarms. An electrical 
ewitch. usually mercury. can be connected either to the 
level element or the controller which through electrical 
ompany Publ 
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relays can sound horns, turn on warning lights, shut off 
solenoid valves, etc., whenever the conditions exceed 
specified operating limits. 

A question that frequently arises is this: When should 
we use 100 percent or less throttling control vs. an instru- 
ment with wide throttling range (possible 350 percent) 
plus drift correction? The answer is briefly stated by 
saying that if the flow rate change caused by the level 
controller does not affect the system or unit, a throttling 
control is usually sufficient. However, if the flow rate 
change does affect the unit through heat exchange, feed 
to the tower or another tower, etc.. the averaging type 
level controller should be used. 


Applications of Level Control 

When application of any of the above-mentioned level 
devices is considered, the operating conditions under 
which they are to function is of major importance. The 
proper installation and maintenance of gage glasses 
cannot be over emphasized on a closed system when no 
other means of locating the true level are available. 

The use of an internal float or displacement tube should 
be confined to equipment which is frequently out of 
service so that routine maintenance can be performed 
Where long continuous operations are the rule, it is the 
common practice to mount externally the level measuring 
and controlling devices with suitable valve arrangements 
to permit isolating the equipment for servicing. 

A few problems are encountered by changing from 
internal to external mounts in some applications. To 
illustrate, one such case was encountered by changing 
from an internal mounting (a displacement cylinder and 
torque tube) to an external mounting on a gas oil strip- 
per level. The external cage was cool enough to permit 
the steam and oil vapors to condense on the upper section 
and the condensate would drop into the hot oil. The con- 
densate would flash vaporize with sufficient force to cause 
severe bouncing by the displacement cylinder — hard 
enough, in fact, to bend the float arm. After a short time 
the level device was rendered unserviceable. 

The problem was corrected in this manner: a gas purge 
was introduced into the top or vapor section of the level 
housing with just sufficient volume to keep the steam and 
oil vapors from entering the float cage. 

Another problem was encountered when an external 
float was used on a tower bottoms level. The bottoms 
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Figure 5. Addition of pressure and flow control. 


product had a high pour point (temperature at which the 
liquid solidifies). The oil in the external cage was undis- 
turbed for long periods of time, due to stable level cordi- 
tions within the tower. It would cool off sufficiently to 
cause a marked change in gravity and would approach 
the pour point. It would no longer respond fully to 
changes within the tower and thus gave a false level con- 
dition. This problem was corrected by heating and insu- 
lating the external float cage and introducing a light oil 
purge into the upper level connection 

Another method of measuring levels in towers and 
drums is with the differential meter. Applied in the above 
case, the differential meter, if properly installed, is just 
as effective as the displacement type level device. Choice 
of differential type (mercury manometer or mercuryless 
manometer) is governed by the nature of the material 
coming in contact with the mercury on one hand and 
metal bellows or diaphragm material on the other. Such 
materials could react with mercury in a mercury type 
meter, or attack the metal or diaphragm of a mercuryless 
meter. In cases where the liquid to be measured is so 
classified and could not be permitted to directly contact 
the measuring device, the use of seal chambers may solve 
the problem. It must be noted that working under high 
temperatures will affect the density of the liquid 
Provision must be made for correcting the measuring 
device. Dissipation of the sealing medium by the liquid 
in the vessel must also be checked frequently to prevent 
errors caused by a slowly changing gravity in the seal 
piping. Where trouble of this nature is encountered and 
no suitable sealing medium is obtainable, conversion to 
a purged system may eliminate the difficulty 

“Interface” is the term used to describe the contact 
point of two liquids. When it is desired to draw off one 
of these liquids, as in the case of a water leg on a light 
hydrocarbon product vessel, it is essential to control the 
contact point or lose valuable product. A ball float. 
weighted to sink in the hydrocarbon vet float in the 
heavier water, can be used effectively. However. the inter- 
face hecomes more difficult to measure as the difference 
in gravity of the two liquids becomes less. The displace- 
ment cylinder torque tube arrangement, due to its higher 
sensitivity, is more adaptable to this service 

In some cases the interface is not clear-cut. An emul 
sion of the heavier and lighter liquids forming a band of 
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undetermined height between the two liquids can compli- 
cate an otherwise fairly simple level measuring problem. 
If this situation occurs where the gage glasses and level 
device are mounted conventionally, there would be no 
means of determining the true level within the vessel. 
However, if it is possible to make several additional taps 
into the vessel, the condition can be corrected. 

The magnetic clutch is widely used as an alarm device. 
Either internally or externally mounted, it can serve sat- 
isfactorily as a two-position device. There are magnetic 
coupled level devices on the market suitable for any 
number of applications. One manufacturer recommends 
his device for problems resulting from high temperature, 
corrosive liquids, or combustible or hazardous vapors. 
The detecting device of the level instrument is hermetically 
sealed from the tank containing the liquid being measured. 

The expansion tube level detecting device has been used 
extensively on boiler drum level applications. This device 
functions properly providing it is installed where ambient 
temperature changes are not too great. Since the operation 
of the tube depends on temperature changes, it will not 
give a true level if subjected to cold air drafts or rain. 

For level applications covering high spans as in the 
case of large storage tanks, the float with flexible overhead 
connections is quite commonly used. With the recent 
developments making possible remote transmission to a 
central location the advantages are: 1) many tank levels 
can be known instantaneously at a pump station, 2) more 
accurate than hand gauging, 3) elimination of time loss 
of man going from tank to tank to read visible gages 
or checking levels with hand tape. 

The gamma ray level instrument holds much promise 
for the future. The main advantage of the gamma ray 
device is that it requires no fonnections either electrical 
or mechanical, to the inside of the tank. This can be an 
important consideration in the case of hard-to-control 
liquids such as acids. 

An actual application where this device-has been used 
with good results is on a sludge depropanizer. The foam 
generated on the surface by steam treatment caused a 
float-type level device to be very inaccurate. In addition, 
sulfuric-acid was used in the process and corroded the 
float mechanism. This in addition to sharp fluctuations 
caused by the agitation of the liquid by the steam resulted 
in frequent failures of the float mechanism. 

Finally, some hints on application. For level equipment 
being installed on units which are “on-stream” for long 
periods, externally mount with proper isolating valves 
to facilitate servicing. Where seal chambers are not ap- 
plicable consider a purge system. 
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When a level application is simple, keep it simple. 
When the problem is complicated—simplify it—the ad- 
vantages are well worth the effort. 


Comparative Costs 
Table 1 gives an idea of the relative costs of the vari- 
ous types of level instruments. As noted, these costs are 
given to serve as a basis for comparison and are by no 
means absolute figures. 


Typical Maintenance Problems 

One of the first considerations in the problem of main- 
taining a liquid level is the proper installation; this can 
be accomplished by the cooperation of the engineering, 
instrument and operating departments before an installa- 
tion has been made. 

Gage glasses require cleaning, unplugging of taps, 
replacing of connecting pipe and ball cock shut off valves 
as needed, and cleaning and replacing of graduate scales. 
Keep lighting equipment in good condition. Blow down 
and clean purge orifices. Pressure gages should be re- 
paired and corrected at regular intervals. 

The only regular maintenance necessary for ball float 
levels is the periodic blowing of the dupwell pet cock on 
supply air to keep the air free of moisture. Lubricate to 
insure freedom from friction of the float shaft stuffing 
box and to form a seal to prevent leakage. 

The maintenance of displacement type liquid levels 
requires a frequent inspection of float torque tube assem- 
bly, pilot valve, throttling and reset unit, connecting 
tubing and pneumatic control. Some cases require a purge 
of oil and gas with associated cleaning of orifice plates 
in oil and gas lines. 

The mercury manometer level is sometimes used and 
the following should be regularly checked: the connecting 
pipe and seals for leaks, purge orifice when used, mer- 
cury for cleanliness, pressure tight bearing for sticking 
or leaking, the meter body, range tube and float for dirt 
and scale, and copper tubing for leaks to and from 
controller. 

In the mercuryless manometer meter the following re- 
quire routine inspection: the aneroid bellows, the torque 
tube assembly and the linkage connection. When used as 
a controller, the same maintenance applies as stated on 
the mercury manometer type. It is advisable to set up 
periodic calibrations to check accuracy and to determine 
when repairs are needed. 
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Floats which transmit to an electronic receiver require 
regular attention. Not only is there a maintenance prob- 
lem for the float, overhead connections and guide wires, 
but trouble may arise with electrical circuits from trans- 
mitter to receiver. Moisture is a factor here that requires 
checking of transmitter against electronic receiver. 


Trends for the Future 

Numerous types of level detecting and controlling de- 
vices used in the past and the present are indicated to be 
of limited application in the future. 

The gamma ray methods of level detection are rela- 
tively new and are proving particularly useful where 
other methods are partially or wholly unsuitable. Typical 
examples are foaming residue containing acid in a closed 
vessel, and liquid chlorine in storage tanks. The fixed 
radium source types have been successfully applied to 
the measurements of powdered or bead catalyst levels in 
certain catalytic cracking units and other special applica- 
tions. Several radium sources are necessary for wide level 
range applications and the cost becomes rather great. 
particularly where the Geiger counter, pre-amplifier. 
power supply, etc.. must be explosion-proofed. 

Various electrical types of level detecting devices have 
been developed utilizing resistance or capacitance of the 
liquids. Generally, these have been limited in application 
and are on-off or high-low in operation. However, there 
have been some recent developments of electronic types 
for wide range level recording and control of liquids and 
powdered, beaded or pelleted materials such as catalysts. 

In storage tank gaging, the trend is definitely toward 
the use of centrally-located instruments by which the 
levels can be quickly and accurately read at the flip of a 
switch. Many installations have been made in crude oil 
gathering systems, tank farms, oil refineries, and finished 
product bulk storage terminals. These include pressure 
storage as well as atmospheric storage tanks. 

The author wishes to acknowledge the assistance of the 
following: R. W. Groendycke, W. L. Willoughby, C. A. 
Brodine, Jack Trimble, Bill Suydam, Guy Davis. Lee 
Hornsby, and G. V. Dietz. 
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Typical contro! valve and bypass instollation 


Control Valve 
Design and Use 


David E. Hostedier 
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IF SOME DAY all control valves in service should 
simultaneously split their diaphragms and go on strike, a 
broad slice of American industry would quit abruptly It 
would not merely slow down or grind to a halt; it would 
stop completely within the minute. There would be no 
production of fuel oil, gasoline or other petroleum prod 
ucts, and only a trickle of the chemicals upon which we 
The calamity, of course, will not occur. These 


ce pend 
and dependable mec hanisms. The 


ire extremely rugges 
picture does, however, point to their tremendous im 
portance 

A control valve is a familiar object in a processing plant 
ind scarcely requires definition. However, the term “con 
trol valve” is very broad and could include any and all 
types of valves used for controlling purposes. To keep 
our discussion within a reasonable scope, let us limit it to 
those which are actuated by compressed air and usually 
positioned by means of pneumatic automatic control instru 
ments. Existing in a variety of physical constructions, all 
have in commor i] valve body which can produce an 
opening of variable size in a line of fluid flow; a power 
unit or motion producing device responding to the air 
pressure supplied to it; and the mechanical means to 
ipply this motion to the variable opening 

Most of the discussion pertains to the very common 
garden variety” control valve, in which the body is a 
specialized globe style operated by a spring-opposed 
diaphragm topwork, directly connected to a sliding stem 
that positions the plug. This general purpose valve is used 
for more than 90 percent of all pneumatically positioned 
control valves, and comprises the most numerous item of 
major automatic control equipment in a plant. The con 


trolling instrument may measure any one of several pro 
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ess variables, but the final controlling function is usually to 
adjust the rate of flow of fluid in a pipe and is accom- 
plished by the same device. 

The date and inventor of the first diaphragm control 
valve would be subject to controversy, but this is not of 
great importance. Actually many people contributed over 
a long period of time. It is important that manufacturers 
of regulators, governors and the like kept in step with the 
growth of pneumatic control instruments, and developed 
pneumatic valves to utilize precise controller actions 
properly in the control of fluid streams. 

To summarize the job of the control valve in a plant, 
some measuring and controlling instrument puts out a 
loading air pressure, usually 3 to 15 psi, which is a 
measure of the “control” that is necessary. The valve takes 
this pressure and translates it into a proper restriction of 
the flow of fluid in a pipe. It may be the flow of fuel to a 
burner which affects a temperature; or it may be the flow 
of a fluid measured by a flow instrument in the same 
stream. Any number of applications can be visualized, but 
the valve’s job is still the same in principle. 


Materials of Construction 


Our first interest will be with the material used in valve 
construction. For the bodies, bronze is used occasionally 
in smaller sizes and a high grade of cast iron is supplied 
in a full range of sizes by all manufacturers. Cast iron as 
a material is satisfactory for water, low pressure steam and 
similar applications, but in oil refineries or chemical 
plants it is rarely acceptable for handling the process 
fluids. Cast iron is considered undesirable for handling 
inflammable fluids since in the case of a fire the iron body 
may break and add to the damage. For oil refineries and 
similar plants the preferred body material for most appli 
cations is cast steel. Steel bodies are more expensive but 
the industry accepts the fact that this is more than bal 
anced by the advantages and insurance in its use. For 
fluids which would be unsatisfactory in cast steel as a 
material, the purchaser will be forced to some suitable 
alloy 

Valve Auxiliaries 
Positioners 


Control valves may be equipped with one or more of a 
few auxiliary devices. Of these the one most often used is 
termed a “valve positioner.” It is a fairly simple device 
and its purpose is to assure that the valve will position to 
the degree of opening dictated by the instrument air pres- 
sure sent to it. It accomplishes this by a mechanism which 
responds to the valve stem position and to a bellows ele- 
ment receiving the instrument air loading pressure. The 
bellows action is an indication of the position that the 
valve should take, and the mechanism compares this with 
the actual stem position. Any difference between the two 
actuates a pilot valve which admits air from the positioner’s 
own supply, moving the valve until its position is in 
agreement. This air pilot will apply any air pressure re 
quired to drive the valve to its correct stem position. The 
device thus can overcome much of the undesirable char 
acteristic of a spring and diaphragm valve of having little 
available force when near its correct balance. It is desir- 
able and often necessary to equip control valves with 
positioners on any application where: a) there is likely 
to be excessive stuffing box or other friction in the valve 
or where small amounts of friction would affect the 
resultant control, and b) there is apt to be appreciable un 
balanced force. or a varying unbalanced force, in the 
valve. 

Typical of an installation benefiting by a positioner is 
temperature control, where the instrument output pressure 
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changes at an extremely slow rate and any slight amount 
of friction would cause a long time delay before the force 
became sufficient to overcome it and cause the stem to 
move. Any valve handling fluids or conditions where 
coke or other deposits may form in the body and friction 
develop will deserve consideration of a positioner. Single- 
seated valves, and even double-seated valves having very 
high pressure drops, will do their control job more pre- 
cisely if a positioner is used. In control valves of 6 inches 
and larger size, the diaphragm chamber will be large, and 
to move the valve rapidly appreciable quantities of air 
must flow in or out of the chamber. With a positioner this 
air is handled by relatively large ports in the positioner 
pilot and the speed of valve travel increased. 

Another use of positioners is to provide sequence opera- 
tion when two or more valves are used with the same 
instrument. The valve itself as standard takes a range of 
air pressure of from 3 to 15 pounds, but for certain appli- 
cations it may be necessary to move it through its full 
stroke for a lesser pressure change and operate a second 
valve with the remainder. By adjustment of the positioner 
it is possible to have the valve move through its full 
stroke for any reasonable span of air pressure change 
transmitted by the instrument. 


Booster Pilot 


A second device which may be used to satisfy one of 
the uses of a positioner, but which may do the job even 
better, is a booster pilot. It is merely an air pressure 
balanced relay which will handle the air to a valve dia 
phragm through large ports and its own supply, enabling 
the valve to move rapidly. It does not detect stem position 
but merely speeds the valve response. Such a pilot may 
be used for large valves or valves requiring high rates 
of travel. 


Vanual Handwheels 


The standard type of control valve has no means of 
positioning the valve manually in the event of an air 
failure. Generally it is installed with block and bypass 
valves which permit the operator to control manually 
under such circumstances. For years a few users have 
installed, for the large sizes, valves having a special top- 
work with manual handwheel permitting positioning of 
the plug by hand. These topworks were heavy and ex- 
pensive, and the use of such operators did not become 
general. Within the past few years, and with increasing 
plant costs, other users investigated the dependability of 
control valves and the possible elimination of blocks and 
bypasses. Because of renewed interest in such a device. 
manufacturers designed a simplified type of handwheel 
mechanism to meet the apparent demand. With a less 
expensive mechanism to offset the present cost of block and 
bypass valves, and with the recognition that control valves 
have increased dependability, there is a noticeable in- 
crease in the use of these handwheels and elimination of 
the manifolding. Because of the considerable savings. this 
deserves consideration on new installations. However, the 
design engineer should study very carefully the problems 
associated with each individual application. While the 
manual operating device will serve most of the purposes 
of the blocks and bypass, the control valve cannot be re- 
moved from the line for repair without shutting down the 
line from another point, or perhaps shutting down the 
plant entirely. Necessity for removal of the valve may be 
limited, but even the remote chance of this must be 
weighed against the possible cost of shutdown. A wise 
engineer should select only the less severe services and 
those which could be shut down for short periods of time 
without interrupting full plant operation. 
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Sizing of Valves 

To use any kind of controlling valve for the best results 
and most economically, the importance of determining 
the correct size must be recognized. Even if some valves 
purchased by the size of the pipeline may work satis- 
factorily, a higher price has been paid and it is pretty 
certain that an improvement in control would result from 
one correctly sized. It is only because of their wide flexi- 
bility in capacity that valves of incorrect size may do their 
required job. To determine the proper size of valve is not 
difficult. First keep in mind that the actual sizing of the 
valve is relatively simple and that the very important 
part is to determine all of the conditions and requirements 
which the valve must accommodate. Following is the data 
needed to do the job satisfactorily: 

The type of fluid should be known, and necessarily 
whether it is in the form of liquid, gas or vapor. For the 
common fluids its characteristics can then be obtained 
from sources of physical data. Knowledge of the kind of 
fluid also will predict some of its behavior when passing 
through the valve and possible effects on size. 

Quantity of fluid to be handled is certainly the most im- 
portant item of information necessary. Weight units are 
dependable as they are always specific. To utilize the 
data with usual sizing methods, it will be necessary to 
convert liquids into gallons per minute at flowing con- 
ditions, gas into standard cubic feet per hour, while steam 
sizing methods are on pounds per hour basis. The most 
important factor is to determine the actual normal flow 
quantity. For this the normal should be taken as the 
highest rate of flow which the valve will be required to 
handle when the plant is operating at its design through- 
put and the particular line is handling the greatest flow 
that will ever be necessary in order to cause the plant to 
operate at its design rate. Much care must be taken that 
this normal (which might well be called the “design flow 
rate”) is not confused with what we will call the “maxi- 
mum rate.” The maximum rate should be the rather arbi- 
trary higher capacity which the valve should have if wide 
open, assuming that the pressure drop across the valve 
remained the same. This maximum is a criterion for select- 
ing the size, but actually also determines the degree of 
opening at which the valve will operate when handling the 
normal design flow. It is also important to know the 
minimum flow providing this is appreciably less than the 
normal. 

Density of the fluid affects the size of valve somewhat 
For liquids this should be the flowing specific gravity re- 
ferred to water at 60 F. For gases or vapors it must be in 
specific gravity of the fluid at 60 F. referred to air at 60 F 
Most sizing charts or rules correct for density with these 
units. Steam density is defined by the flowing conditions, 
and sizing methods automatically include provision for it. 

Temperature of a liquid does not affect the sizing except 
to determine the flowing density. If the specific gravity is 
known at flowing temperature, no additional factor is re 
quired for sizing. With gas or vapor the flowing tem- 
perature has some effect, and some sizing methods provide 
a correction. For steam at other than saturation tempera 
ture, a correction is needed and some sizing rules include 
a superheat correction. 

Viscosity may be ignored for gas or steam, but for 
liquids having higher viscosity than that of medium oils, 
the viscosity at flowing temperature should be known. 

Static pressure is of no consequence with liquids but, 
because of its effect on flowing density of the fluid, it is 
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important for gas, vapor and steam. In general it is neces- 
sary to know the pressure downstream for its use in the 
sizing method, but since the pressure drop will be deter- 
mined, either one can be the starting point. 

Pressure drop is another very important factor affecting 
valve size. It must immediately be emphasized that it is not 
sufficient to guess any arbitrary valve drop, but instead a 
careful study or calculation must be made to determine 
the drop across the valve under the different flow rate 
conditions. It must be clearly recognized that the valve 
does not in any way determine the pressure drop across 
itself, but must accept whatever upstream and downstream 
pressures result from other factors in the circuit. The 
very nature of the valve’s action is such that, under com- 
mand of a controller, it will automatically be adjusted to 
the correct degree of opening to pass the required flow 
with the pressure drop that is available. The most logical 
procedure for determining pressure drop across a valve is 
to start upstream at the nearest source of known or con- 
trolled pressure and, by determining pressure drops or any 
increase in pressure from pumps or compressors, arrive at 
the resultant pressure upstream of the valve. Downstream 
pressure is then determined by starting at a similar point 
downstream and, working backwards to the valve outlet, 
arrive at the correct pressure there. The difference in 
pressures will, of course, be the actual correct value of 
drop for that particular rate of flow 

It is amazing how often persons experienced in hydrau- 
lies will study a circuit from its beginning to end, arbi- 
trarily allowing 10 pounds drop for the valve, and arrive 
at the end with a pressure different from the pressure 
known to exist there. They then have difficulty under- 
standing what happens to this difference. A recognition 
of the basis on which a control valve performs will enable 
anyone with a litthe knowledge of hydraulics to determine 
the drop accurately. 

It is important in obtaining good control that the valve 
have sufficient pressure drop across it in relation to the 
frictional drops and other factors of the system. There 
is difference of opinion on the minimum necessary, and 
it must be a figure established by long experience and 
good judgment. Certainly the drop across the valve must 
be large enough in relation to the other frictional drops to 
permit the valve to establish new flow rates as required 
for control. It is shown in texts that ideally a control 
valve should have a drop equal to 50-60 percent of the 
total in the circuit, including the valve. While this is 
necessary if best valve characteristics are to be retained, 
practical economics will not permit dissipating a pressure 
drop of this magnitude where it is produced by the cost of 
pumping. Where pressure drop must be produced by in- 
creased pump head, a drop of 20-25 percent of the total 
frictional drop in the system, including the valve, is usually 
considered sufficient. Engineering judgment of balancing 
the flexibility of control required against the pumping 
costs is necessary, and no one all-inclusive answer can 
be given. 

V aporization may occur as a liquid reduces in pressure 
while passing through a valve. Whenever any extent of 
vaporization occurs, it is necessary to know the amount 
that will occur at each flow rate and the physical char- 
acteristics of both liquid and vapor downstream of the 


valve 


Sizing Vethods 


When all of the conditions which the control valve will 
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be required to handle have been set down, the actual 
mechanics of determining valve size are simple enough. 
Mathematical equations may be used but it is far easier 
to use a special slide rule or a sizing chart. All manu- 
facturers will furnish equations for proper sizing of their 
valves, and most of them have either a slide rule or chart 
that is easy to manipulate. It should be emphasized that at 
present no two manufacturers agree exactly on their ca- 
pacities, and it is advisable to work with the sizing methods 
of the particular manufacturer. There is some work now 
in progress by manufacturers toward standardizing on 
valve capacities, to relieve the tediousness of determining 
capacities by different methods and the complications re- 
sulting from different capacities for the same size of valve. 

A tool for simplification of control valve sizing is the 
concept of C,. This is by definition a valve flow co 
efficient equal to the number of gallons per minute of 
water which would pass through a given valve with a 
pressure drop of | psi. It is a criterion of capacity and 
most manufacturers will furnish the values for their 
various sizes and types. By use of a slide rule or equations, 
the required valve coefficient C, can be determined for 
liquid, gas or steam and the selection of size can be made 
from the manufacturer's published C, values. Although 
the method is not entirely accurate under special con- 
ditions, it can be used for most routine work. 

A special problem in sizing of valves is the effect of 
viscosity. While for medium oils and fluids of lesse1 
viscosity the effects can be neglected, the more viscous oils. 
tars, etc. will necessitate a correction of some degree in 
the sizing. Unfortunately data available at the present 
time is limited. Through the years, common practice has 
been to choose a valve one size larger when dealing with 
very viscous fluids. This is a practical though inaccurate 
approach. Today one manufacturer has theoretical data for 
viscosity correction, and other manufacturers are studying 
the problem to issue similar data. 

Another special case is where vaporization occurs be- 
cause of the pressure reduction. There is no accurate data 
from actual test which gives a precise method for sizing. 
\ method which has been used and proven satisfactory by 
experience is to make a separate calculation for the vapor 
and the liquid downstream and then to add the two 
together on an area basis. The body should be equal to 
this resultant size and preferably on the generous side. If 
the extent of vaporization is reasonable, there is no harm 
in keeping full valve port size. For vaporization above 
25 percent, a reduction of the inner valve ports should 
improve the extent of opening of the plug. On the assump- 
tion that at least half of the liquid passes through the 
ports before vaporization occurs, a satisfactory determi- 
nation of inner valve size is to calculate the inner port on 
the basis of half the extent of vaporization. For valves in 
which vaporization occurs, it is very important that the 
outlet portion of the valve body, and the outlet piping 
beyond, be ample in size. Restricted body size at the outlet. 
or too small a pipeline downstream, may give back 
pressure that robs the valve ports of sufficient drop. 


Rangeability 

In sizing valves the rangeability must also be con 
sidered. to determine if the valve is capable of handling 
the minimum flow. The term “rangeability” is used by 
manufacturers to express the range over which a valve can 
operate. Most claim a figure of 50:1, but caution must be 
observed in the use of such a figure for practical applica- 
tion. A new valve may have such a range when installed 
but, after some wear or erosion of the seats, the minimum 
flow which the valve can control properly may increase 
noticeably. For a rangeability of 50:1 the controllable leak- 
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age flow must be 2 percent of capacity or less. If the 
leakage increases to 4 percent the rangeability is 25:1 
instead. Secondly, this ideal rangeability is determined 
with a constant pressure drop. In an operating system, 
pressure drop is usually not constant but is likely to in- 
crease as the flow decreases. The overall rangeability of 
a valve in a system is a result of both changes in flow rate 
and pressure drop. A practical method of determining the 
rangeability required in a system, and if the valve is 
capable of handling it, is as follows: After selecting the 
proper size of valve for maximum conditions, a calcula- 
tion is made for the pressure drop which will occur across 
it with the minimum flow. This drop, usually much higher, 
is then applied to the selected size to determine the quantity 
which it would pass at this drop. This quantity is then 
compared to the minimum flow and the ratio is a criterion 
of the range of operation required. A valve should not be 
expected to handle a rangeability of more than 10-15:1 on 
such basis and maintain good control over a useful period 
of time; particularly if service conditions are severe. 


Valve Characteristics 


Any type of control valve has what is known as a 
“characteristic.” It is defined as the rate of flow through 
the valve vs. the lift when a constant pressure drop is 
maintained across it. The flow rate is usually plotted in 
terms of percent of wide open capacity and the lift in 
terms of percent of wide open lift. There are various 
characteristic curves, each the result of the internal seating 
and plug design. Typical are the linear, the parabolic, and 
the equal percentage curve. The equal percentage curve is 
actually a straight line when drawn on semi-log paper. The 
plugs of these valves are especially designed so that equal 
increments of lift provide equal percentage increase in flow 
rate throughout the valve’s travel. This type is widely pro- 
moted as the theoretically ideal for automatic control 
work and is the one used most generally. 

The subject of valve characteristics and advantages of 
each for different applications would fill a small book, 
and a number of papers ‘on the subject have been written. 
Few instrument engineers agree completely in their con- 
clusions, and there is no space to include the various 
arguments. Readers interssted are referred to the avail- 
able literature. If the control valve is properly sized, the 
user will find that on 95 percent of his applications he 
would never know the type of characteristic installed un- 
less he read it on the nameplate. If equal percentage 
characteristic is used, the figure will become 99 percent 
plus. 


Emergency And Safety Considerations 


In selecting contro] valves it is very necessary to con- 
sider the safety aspect and the part that control valves will 
play in any emergency. It has been pointed out that most 
standard types of valves will either close or open in the 
event of air failure. In originally selecting a valve, the 
user can choose whether the valve should go wide open, or 
close, in such an emergency. Furthermore, a majority of 
valves are reversible, and the user can change to the op- 
posite direction if his original selection was wrong. When 
selecting the direction of action for safety’s sake, it is only 
a matter of studying what will occur if the valve goes wide 
open vs. the results of valve closure. For occasional ap- 
plications it is desirable for the valve to remain in its 
existing position. It is possible to install a small auto- 
matic shut-off device to lock the air pressure on the 
diaphragm upon a failure of instrument air to keep the 
valve in position for a reasonable period. However, for 
most applications the safe position is either in the closed 
or open direction. The choice is usually to close valves 
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which would tend to increase temperatures or pressures 
in the plant and open those which would lower these 
factors. It is also desirable to protect expensive mechanical 
equipment, and the valve action should prevent pumps 
from losing suction and reduce loads rather than overload 
machinery. On a typical distillation unit, heat mediums to 
reboilers and fuel to fired furnaces should be shut off, 
whereas reflux valves and valves in water lines to condens- 
ers and coolers should open. Generally lines from bottom: 
of towers, feed lines, and product lines are shut off. An 
exception to this is any valve feeding a fired furnace. It 
must be kept open to prevent the fluid in the furnace tubes 
from heating to excessive t¢mperatures and perhaps coking. 
It is easy to determine that all valves in a plant are pre- 
pared to act properly in an emergency and, if it ever oc- 
curs, the time spent considering the matter is more than 
justified. 

Occasionally certain valves must provide tight shutoff 
on closure. These may be valves with a normal control 
function or those used for emergency only. While there 
is no need for tight seating during automatic control, the 
special problem will require a proper construction. A 
double-seated valve better be considered worthless for any 
reasonable degree of tight shutoff. It is impractical to 
obtain perfect closure when new, and even if this could be 
accomplished it would develop some leakage after being 
placed into service. After some wear this might be as high 
as 5 percent of capacity. The first answer to a tight closing 
valve is the use of a single seat. If properly machined and 
lapped in manufacture, these will be quite tight when new 
and, even after a period of service, will close tightly enough 
for practical purposes. If the valve must be absolutely 
drop-tight, and if a trace of leakage would be hazardous, 
even a single-seated valve with metal-to-metal seats would 
be dubious. If the degree of hazard warrants, it would be 
necessary to consider some very special type with soft 
seating materials. 

A second detail must be considered with respect to 
safety. The conventional packing or seals can be depended 
upon for most services if the packing is maintained prop- 
erly at all times. For a few special applications the prod- 
uct is costly or is toxic to. human beings to an extent that 
no leakage of any magnitude can be permitted. Such valves 
must be equipped with a bellows seal, and an additional 
packing gland beyond the bellows is advisable to take 
care of a possible rupture of the bellows element. 


Special Problems 


As might be expected, there is a long list of special 
problems that may be encountered in the use of control 
valves. To try to discuss all would be impossible. Handling 
of corrosive fluids is a difficult problem, and there is no 
short-cut solution to it. Materials capable of withstanding 
the corrosion, even though expensive and difficult to fabri- 
cate, are about the only resort. Fortunately it is much 
easier today to obtain valves in alloy materials than it was 
ten years ago. It is even possible to obtain valves in special 
materials such as “Karbate” or ceramic. The special 
“Saunders Patent” valve can be obtained with linings such 
as rubber, lead or “Saran” to resist many of the very 
corrosive fluids. Fluids which contain solids offer ad- 
ditional difficulty. Here too the use of proper materials 
can do much to reduce the deteriorating effects. Often for 
such fluids and other special conditions, it is necessary to 
equip the valve with purging or flushing means to keep 
flowing material out of guiding surfaces and other points 
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in the valve which might be damaged or prevent its proper 


operation. 


Installation 

Any control valve must be installed properly to obtain 
the best life and usefulness. The piping should be so ar- 
ranged that the valve will be at a convenient and accessible 
point. Convenient access will assure that the service man 
can give the valve regular attention, check the packing and 
lubrication, and check the functioning and adjustments of 
positioners or other auxiliary devices. It is preferable that 
valves be located at grade, but where this is impractical 
they should be at platforms or*structures where they can 
he reached. It is also desirable to provide for easy re- 
moval of the valve at some future date when a complete 
inspection or overhaul is scheduled. Larger size valves may 
require hoists or other tackle to handle them. The valve 
should be installed in the line in a manner permitting 
removal. In the case of screwed ends, unions should be 
provided for removal of the valve without dismantling 
piping. 

Valves should be installed with the stem vertical and 
the topwork upward wherever possible. Most valves can be 
installed horizontally if absolutely necessary, but attempts 
should be made to avoid it. The usual installation includes 
block and bypass valve manifolding. This is a standard 
practice except where a manual operating handwheel is 
used as an alternate. Where block and bypass manifolding 
is used, the practice in various plants differs as regards 
the size and type of valves. Customary practice is for 
block valves to be full pipe size or one size less (but not 
less than control valve size) and a gate type. Customarily 
the bypass valve is globe type through 4-inch size, with 
vate valves used if larger. The choice of size for the bypass 
valve is from pipe size to that of the control valve. It is 
hoped that there soon will be some standardization in con- 
trol valve manifolding but, until this occurs, the precau- 
tion to be taken is that the block valves do not restrict 
the flow or rob the valve of pressure drop, while the bypass 
valve should be capable of handling the full flow condi- 
tions of the control valve. The arrangement of valve 
manifolding is considered important by some, but each is 
insistent upon a different style. The reasons offered give no 
positive answers. One arrangement recognized as conven- 
ient results when it is possible to locate the valve adjacent 
o a change in the line from horizontal to vertical direction, 


or viee versa 


Maintenance 

A properly designed and applied control valve requires 
very little maintenance while in service. Aside from check 
ing to see that its action is smooth and frictionless, and 
such faulty performance usually shows up in results at 
the control instrument, the main item of service is properly 
lubricating the packing gland. A check should be made at 
intervals indicated by experience to see that the packing 
is not leaking, and the packing nut should be drawn up 
slightly when necessary. Care should be taken that packing 
is not tightened more than required to prevent leakage. The 
lubricator should be filled with the proper type of lubri 
cant and a turn or two taken on the lubricator nut every 
week or ten days, or oftener if experience dictates. 

At intervals, usually coinciding with complete plant 
werhaul, valves should be removed and disassembled for 
complete inspection and overhaul. At this time plugs and 


seat rings should be checked for wear or erosion and re 
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placed if necessary. Stuffing boxes should be completely 
repacked and freshly lubricated. Valve stems should be 
inspected for wear or rough spots which might damage the 
packing, and finally the diaphragm casing should be dis- 
assembled for inspection. Diaphragms do deteriorate after 
some considerable length of time, and if inspection shows 
any signs of this, they should be replaced. Springs should 
be inspected but the possibility of their requiring replace- 
ment is small. 

Care must be taken when reassembling the valve to make 
sure that all parts are in perfect alignment, and after 
assembly careful check should be made to see that the 
stem and plug move with no friction or binding. An air 
pressure should be applied to the diaphragm top and the 
valve checked and adjusted for proper stroke. On almost 
all types the only adjustment required is that of the spring 
nut which establishes the initial pressure necessary to 
start the valve from its closed or wide open position. This 
is usually 3 pounds, with the full stroke of the valve at 
tained, by virtue of its spring and diaphragm combina- 
tion, at about 15 pounds. 


Economics of Control Valves 

A few thoughts may be offered on the possible econo 
mies that can be effected in valve selection and use. One 
simple means of spending no more than necessary is to 
make certain that the valve is correctly sized. Keeping in 
mind any possible increase in capacity that may be re 
quired for future operation, all data for sizing should be 
assembled and a size chosen which is not larger than neces- 
sary. While sizing, study all of the service problems and 
choose materials and construction which will stand up for 
the maximum life. Choosing cheaper materials or con- 
struction when they will not give worthwhile service is the 
opposite of economy. Often the small additional cost of 
hard surfacing plugs and seat rings for severe service will 
save the price of a complete new set later. Conversely, 
there is economy in specifying details of a valve consistent 
with the requirements; and not “gold-plating” it beyond 
the needs. These thoughts are well known, but many a 
valve has been purchased which was either too good or 
too poor for the requirement because the time necessary 
to determine the needs was not taken. 

One item of considerable cost in the use of control valves 
which has never been solved is that of the cost of power 
expended in the pressure drop. This may represent pump 
ing cost and can be appreciable. However, a reasonable 
drop in relation to other factors in the system is absolutely 
necessary for obtaining satisfactory control. Some genius 
may solve the problem with a valve that will control with 
out drop but, until he does, we must continue to live with 
it. The only possible economy is in keeping the drop to no 
more than is necessary to obtain proper control. 


Trends In Design 

A conclusion may be drawn that, while the present valves 
have certain limitations and a few faults, the designs of 
today are doing an excellent job in the needs of automati 
control. Changes that have occurred in the growth and 
development of valves have not in any one step been 
radical or spectacular. Rather there has been a dependable. 
steady improvement induced by competition and the de- 
mands of new problems. Some of the more novel designs 
were created for specialized needs and, while they may 
have general usefulness, they do not offer anything so 
outstandingly improved as to have a noticeable effect on 
the status of conventional types. Although most manufac 
turers have placed on the market new models or improved 
designs in recent years, it is comforting to know that the 
contro! valves you purchased some ten years or more . go 
have not become obsolete in their usefulness 
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Figure 1. Methods of achieving automatic control. 
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ALTHOUGH THIS paper is primarily concerned with 
new developments in process control, or automatic control 
as applied to chemical plants and refineries, perhaps the 
most important new development is the extent to which 
automatic control is beginning to be applied throughout 
industry and science. Such wide application is certain to 
bring many new ideas into the process control field, so 
that the field is likely to advance even more rapidly in the 
future than it has done in the past. Indeed some of these 
influences are already beginning to be evident. In addi- 
tion, process control is continuing to advance along lines 
already well established, applying control more effectively 
and developing new and better equipment. Thus there is 
no lack of new developments to discuss. 

There are two ways to approach the problem of auto- 
matic control. One is essentially a calibration procedure 
as is done in compensating the balance wheel of a watch 
for temperature changes. This might be considered as 
controlling from the input of a process. For example, if 
two streams were to be mixed in a reaction vessel to pro- 
duce a continuous flow of a product, a first approach to 
the problem of control might be to set the flow of the 
reactants, as illustrated by Figure la. One can easily find 
examples of this in practice; municipal water plants are 
often controlled in this manner. The disadvantage of this 
method is that it can compensate only for changes in the 
variable to which it is applied. If in the example of Figure 
la a composition change occurs in one or the other of the 
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two streams, the control cannot compensate for this change. 
so that the product will change by an equivalent amount 

The other approach is to control from the output of the 
process, This is done by the use of instrumentation which 
measures a significant variable of the process output and 
adjusts the input of the process, depending upon whether 
the measured variable is above or below a standard refer- 
ence value (the set point). Figure lb shows this method 
as compared to the method of Figure la. This second 
roethod, if it can be done properly, will compensate for all 
changes which affect the measured variable. 

If a process is to be controlled from its output, a sig- 
nificant measurement must be available for determining 
whether the process output is satisfactory. If such a 
measurement is unavailable, one must resort to the contro] 
of other more or less directly related variables, which is 
likely to have the same defects as the method of Figure la. 
One of the most serious limitations to the application of 
automatic control in the chemical field has been the un- 
availability of suitable analytical or composition measure- 
ments. Much work is now being done upon this problem. 

When one attempts to use the type of control illustrated 
in Figure lb, it is found that ideas based on steady state 
and equilibrium operation are inadequate. Instead one 
must realize that he is dealing with dynamic “feedback” 
systems in which the controller feeds back a signal from 
output to input of the process. The signal is represented 
at various points within the control circuit by changes in 
some physical quantity, for example, temperature or linear 
displacement. The signal is transmitted by the manner in 
which these variables are related; a change in temperature 
may result in a change in linear displacement, etc. Inherent 
in the very nature of this type of control is the existence of 
a “closed loop” patch for the signal. 

In the example of Figure 1b, a signal leaving the con- 
troller eventually returns to the controller by way of the 
feedback path through the process. The manner in which 
the signal travels around the loop is of the utmost im- 
portance in determining the performance of the system. 
In particular, delay of the signal, or lag, anywhere in the 
loop hurts the performance. To consider the matter in its 
simplest aspect, if the signal travels slowly the corrective 
action of the instrument will be applied late and devia- 
tions from the set point will be both larger and last longer 
than if the signal traveled rapidly. The question of the 
speed with which signals travel is obviously a dynamic 
problem. Improving the dynamic performance, or dy- 
namics, of the equipment used in closed loop systems has 
always been a very important problem in process control 
Most attention in the past has been paid to the instrument 
side of the loop; it now appears that we have the tools to 
attack the problem of improving the dynamics of the 
processes themselves. 

As plants and their instrumentation become more 
complex, the information on control boards becomes too 
much, or too disorganized, for rapid evaluation. This has 
led to the development of the graphic panel and to experi 
mentation with even more radical revision of the conven- 
tional control board. 


Continuous Analyzers for Quality Control 
In addition to the usual requirements of low lag and 
continuous measurement, it is desirable that analytical 
measurements for process control be specific for the com- 
ponent to be measured, and if possible, that the method 
apply to the measurement of a large class of materials. 
To obtain a specific measurement, the component in ques 
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Figure 2. Negative filter type infra-red analyzer 


tion must have some property which can be measured and 
which is exhibited by no other constitutent of the sample 
Unspecifie properties such as density, refractive index, 
thermal conductivity, dielectric 
general limited to the analysis of two component systems 

The new infra-red gas analyzers are instruments which 
make specific measurements and which at the same time 


properties, etc., are in 


apply to a large number of analyses. They are optical 
instruments which detect the absorption of infra-red radia- 
tion passed through the sample. They can be specific for 
one component because no two gases have exactly the same 
infra-red absorption spectrum. They may absorb radiation 
of the same wave-lengths in one region of the spectrum but 
will not do so everywhere; in some regions one gas will 
absorb while the other will not. The analyzers measure 
the absorption of radiation by one component in the wave- 
length regions where no other constituents of the sample 
absorbs 

The regions of the spectrum commonly used for ana 
lytical measurements lie on each side of the visible, the 
ultra-violet lying at shorter wave-lengths than the visible 
and the infra-red at longer. Of these regions the infra-red 
is the most generally useful, as the absorption bands usu- 
ally show less overlapping than in the ultra-violet, more 
compounds absorb, and the spectra are more specific for a 
given component Very few common gases absorb in the 
visible as one would expect from their lack of color 

rhe continuous infra-red analyzers are non-dispersive, 
filter type instruments. They do not separate or disperse 
the radiation into an actual spectrum, as does the labora- 
tory spectroscope, but rather use filters to eliminate the 
lengths. As filters. various 
vases contained in the sample 


radiation of unw inted wave 
combinations of the same 
of the arrangements in common use is shown 


itive filter type. The working 


are used. One 
by Figure 2. which is the neg 
parts of this instrument are the intra red source, R whic h 


mirror M which 


focuses infra-red radiation from R into a beam which 


is a heated nichrome filament. and the 


traverses the Cells 1, S. F and C to impinge upon the radi 
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ation detectors D, and D,. One half the radiation passes 
through F and radiates the detector D,, acts in similar 
fashion with respect to C and D,. The cells are containers 
for the various gases and have windows transparent to 
infra-red radiation. The detectors may be either two bolom- 
eters (resistance thermometers) or a differential thermo- 
pile. In either case they serve to detect any difference in 
the radiant energy of the two beams from cells F and C. 

The filling of the cells and the principle of operation is 
as follows. In Cell I, the interference cell, is placed some 
mixture of the gases in the sample whose absorption bands 
overlap the absorption of the component to be measured. 
The function of Cell I is to remove these interfering wave 
lengths from the infra-red beam. A flowing sample is 
passed through S, the sample cell. 

The Cell F, the filter cell is filled with the gas to be 
measured, while C, the compensating cell may be initially 
filled with some gas that does not absorb infra-red radia- 
tion, such as nitrogen. Since the only difference in the 
absorption of Cells F and C is due to the component to be 
measured, the difference in the radiant energy passing 
through these cells will depend upon how much radiation 
of these wave lengths is contained in the light that reaches 
these cells. This is determined by the concentration of the 
component to be measured contained in the sample. Thus 
the difference in the output of the two detectors is a 
measure of the concentration of that component in the 
sample; the instrument has been “sensitized” to that com- 
ponent. Sometimes to get complete compensation for the 
interfering components it is necessary to add absorbing 
gases to Cell C. 

Infra-red analyzers are now available from several dif 
ferent manufacturers. All of the instruments are more 
complicated and expensive than the usual plant instru- 
ment, the prices being in the neighborhood of $4000-$5000 
They are also more difficult to set up; the technique of 
sensitization is not simple, and a complete analysis of the 
process stream is necessary. However, several of the instru- 
ment companies are now offering application services and 
will undertake to determine the feasibility of the measure 
ment and sensitize the instrument if the customer wants 
this service. 

The maintenance requirements for the instruments are 
certain to be higher than for conventional instrumentation 
but should not be prohibitive if sufficient care is taken 
with the installation, The major difficulty is likely to be 
drift due to either leaky cells or to a dirty sample. Since 
these are optical instruments which have windows exposed 
to the sample flow, adequate filtering and precautions 
against condensation in the cells is indicated. 

The plant instruments now on the market do not exhaust 
the possibilities of infra-red analysis. The method is not 
limited to gases, but also applies to the analysis of liquids 
It seems reasonable to expect that a plant analyzer for 
liquid streams will be developed. There are also analyses 
which can be performed better by dispersive instruments 
than by the non-dispersive filter type. Plant type dispersive 
instruments have been built and are described in the 
literature 


New Developments in Control Equipment 

In recent years a whole new line of pneumatic equip- 
ment has been developed for use with the graphic panel 
However, much of this equipment deserves consideration 
on its own merits whether or not one plans to use the 
graphic panel itself. The most obvious feature of this 
instrumentation is the separation of the recording and 
indicating features from the controllers. The controllers 
have become pneumatic relays which receive air pressures 
proportional to the measurement and the set point, and 
trangmit an air pressure to the control valve. This isolation 
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of functions produces a particularly flexible type of 
instrumentation in which the controller may be mounted 
wherever desired without regard to the panel board, and 
recording and indication may be used or not as required. 

The design and working principles of the new control- 
lers are even more noteworthy than the separation of 
function. Before the advent of the new type of controller, 
most of the pneumatic controllers operated on the motion 
balance principle; the new controllers operate by force 
balance. To those not familiar with pneumatic instrumen- 
tation a short explanatioré of the meaning of these terms 
is in order. It is necessary for a pneumatic controller to 
produce air pressures proportional either to other air 
pressures, or to other measurements. To do this an air 
pressure can be applied to a diaphragm or bellows in 
order to develop a force, which will result in a linear dis- 
placement if the diaphragm or bellows is spring loaded. 
The proportionality is obtained by null-balance adjust- 
ment of the air pressure so that either the force, or the 
linear movement, developed by the diaphragm or bellows 
matches a similar force or linear movement. Motion 
balance instruments mostly employ spring loaded bellows 
to develop the necessary linear displacements; force 
balance instruments may develop the forces which they 
match by either diaphragms or bellows but more com- 
monly use diaphragms. 

The principle of force balance is quite old and did not 
originate with the new controllers. However, the separa- 
tion of functions eliminated the necessity of developing a 
linear movement for the operation of a pen and allowed 
simple application of the force balance principle. To give 
due credit, the design of some of the new controllers is 
very ingenious and has resulted in instruments of very 
compact construction containing a minimum of moving 
parts. In most of the instruments on the market, the force 
balance is accomplished by the use of an assembly of 
stacked diaphragms without using the links and pivots of 
the older motion balance controllers. By this direct action, 
sources of slack and friction in the older instruments, such 
as pivot bearings and the bearing of the pen on the re- 
corder chart, have been eliminated, although at the cost 
of introducing the hysteresis of the diaphragms. Never- 
theless, the force balance instruments have set new 
standards of sensitivity for pneumatic controllers. 

For certain critical control applications, the separation 
of functions obtained with the new force balance con- 
trollers is very advantageous. If it is desirable to do so, the 
controller may be mounted in the field with the shortest 
possible connections between transmitter, controller and 
valve. Air lines run to the instrument panel from the 
controller so that the measurement may be recorded and 
the set point adjusted at the panel. The lag in these 
transmission lines, however, is not part of the control loop 
and does not affect the performance of the control. Figure 
} illustrates this type of installation. The elimination of the 
transmission lag from the process to the control room may 
be of vital importance in obtaining really good control of 
fast processes. The field type of installation is now often 
used for flow control, along with the new fast differential 
pressure transmitters of the diaphragm type which make 
the speed of the controller useable. In such a control loop 
the diaphragm valve is likely to be the slowest com- 
ponent, so that booster pilots are often used to increase 
the air supply to large valves. 

Aside from their use with the graphic panel, the op- 
portunity to eliminate the transmission lag of long air 
lines by field mounting is perhaps the best reason for using 
the force balance controllers in preference to the con- 
ventional panel instruments. However, at the present time 
many chemical processes are slow in their response, Thus, 
in many cases, the superior speed of such an installation 
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may have no real advan’ ge. so that other considerations 
become more important ty general, the major advantages 
of panel instruments continue to be having the major com- 
ponents of the controller conveniently located in a cabinet 
on the control beard, so that they are both more accessible 
for repairs and better protected from the weather. There 
is little difference in price between the two types, pro- 
vided one chooses instruments of comparable complexity. 

Recently electronic controllers for plant measurement 
have appeared on the market. In this system, the measure- 
ment is converted by a transmitter into an electrical signal 
which goes to the controller. The controller in turn sends 
an electrical signal to the valve where an electro-pneumatic 
relay supplies air pressure to operate a conventional 
pneumatic valve. Although this equipment is too new to 
have gained very wide acceptance as yet, it has very 
interesting possibilities. Electrical transmission is instan- 
taneous, so that the problem of transmission lag is com- 
pletely solved; the controller may go in the control room 
without any penality in performance. Also better sensi- 
tivity and accuracy should be obtainable from electronic 
control, although the static accuracy of electronic controls 
may be limited by zero drift. 

Factors which will weigh against electronic controls 
supplanting pneumatic except for special applications are 
the greater degree of simplicity and reliability of the 
pneumatic controls, and the necessity of explosion- 
proofing the electronic controls in hazardous locations. 


Trends in the Presentation of Information 

There is at present considerable activity in the field con- 
cerned with the manner in which instruments present in- 
formation. The older idea, that an instrument either 
indicates or records, has come under considerable scrutiny 
as the complexity of plants and their controls has in- 
creased. As control boards grow in size, they tend to 
become too complicated to give a ready picture of plant 
operation. Efforts to improve the readability of control 
boards lead first to the console panel and then to the 
graphic panel. The console panel, an arrangement in 
which the operator sits before a desk with the instruments 
arranged in banks around him, has failed to gain very 
wide acceptance. While it brings the instruments to within 
easy range of the eye of the operator, it does nothing to 
make them easy to read, rather it increases the confusion 
by crowding them closer together. On the other hand, the 
graphic panel has gained a considerable standing in the 
field; it offers much in the way of making a control board 
more intelligible, although it does not usually bring about 
much reduction in size. 

In the true graphic panel, a flow diagram of the process 
is drawn upon the instrument board. This diagram shows 
all of the important process equipment and includes the 
instruments mounted on the board in proper relation to 
their connection to the process. Special miniature in- 
dicators and recorders have been developed to fit on these 
panels. Much use is made of the separate force balance 
controllers discussed previously; these are usually 
mounted either at the rear of the panel or in the field. 
Usually a certain number of conventional recorders will be 
used ; these will ordinarily be placed either in a row along 
the bottom of the panel or on wings to the sides. 

The original graphic panels largely neglected record- 
ing and met considerable opposition for this reason. With 
the development of the miniature strip chart recorders this 
objection has been largely overcome. Early proponents of 
the panel claimed that in addition to the graphic feature, 
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Figure 3. Close coupled control circuit 


an over-all saving in installation cost was obtained over 
conventional panels, since the extra cost of the panel was 
more than made up by its smaller size and the resulting 
saving in control room cost. However, the size depends very 
greatly upon how legible one attempts to make the panel 
ind how much use is made of the miniature recorders. The 
general opinion now is that to get an adequate panel with- 
out neglecting recording will usually cost somewhat more 
than for conventional panels, 

In deciding upon graphic or conventional panels, one 
must decide whut the graphic feature is worth for the 
plant under discussion, and also consider the question of 
whether it may later be necessary to make extensive 
changes in the process or the instrumentation 


interconnecting of Controls, Computer Type 
Instrumentation 

One of the very important trends in modern instrumen- 
tation is toward the use of increasingly complex inter- 
connected controls. The idea of causing one controller to 
operate on another (cascade control) is not particularly 
new: however, the potentialities of this approac h are only 
heginning to be realized. 

The simplest cascade systems are those in which a master 
controller adjusts (resets) the set point of a flow con- 
troller, instead of operating a control valve directly. 
Figure 4 a and b shows the difference between a simple 
closed loop control and the cascade system. If in the 
system of Figure 4a pressure changes occur which appear 
across the control valve. these will cause changes in the 
flow to the process, which will be load changes to the 
controller measuring the output. Since the dynamics of 
the closed loop system are limited by the process dy- 
namics, at least for any system which would justify 
cascade control, the controller will be unable to correct 
for these load changes very rapidly. Therefore the function 
of the secondary flow controller in Figure 4b is to eliminate 
these changes at their source, so that they do not affect the 
operation of the master controller. The secondary con- 
troller does not have the process in its loop, therefore it 
can operate rapidly to correct for the changes in flow. 
Thus the work which the master controller has to do is 
reduced, so that it can do a better job of control. 

The extension of this idea is obviously to install secon 
dary controllers to take care of all the major load changes 
so that the master controller need make only minor cor- 
rections. The secondary controllers should not include the 
process in their loops in order that they may make cor- 
rections so rapidly that their action does not materially 
affect the master controller. Ideally, the process should 
almost stay on control without the master controller, so 
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Figure 5. Multi-element cascade system 


that this approach can be considered to be a combination 
of closed loop contro! and the input or calibration control 
of Figure la. If this is to be the case the secondary con- 
trollers should be related, or one should reset another, in 
order to establish the proper calibration. Figure 5 shows 
the application of these ideas to the illustration of 
Figure la. 

In the system of Figure 5, leaving out the master con- 
troller would result in a simple ratio flow control on the 
two streams entering the reactor. The master controller, by 
resetting the ratio of the input ratio controller, corrects 
the calibration of this input control for changes in com- 
position of either stream. 

A somewhat different application for cascade control 
may result from the development of the new continuous 
analyzers. In many cases control of composition will be 
no different in principle from any other control, but in 
others there will be composition measurements which will 
not be simply related to any one process variable. This is 
particularly the case for operations in which the objec 
tive is to obtain the maximum yield of some material. If, 
as some process variable is adjusted the product analysis 
goes through a maximum, an ordinary closed loop control 
can not be used since the proper direction for control 
action on one side of the maximum is wrong for the 
other side. For such applications, computer type controls 
are perhaps the alternative to manual control. The sig- 
nificant measurements might be transmitted to an auto- 
matic computer which would perform the proper opera 
tions upon these measurements to determine how to change 
the set points of the various secondary controllers 


Theoretical Advances in Automatic Control 

When, after the last war some of the secrecy of wartime 
research was lifted, a development of very great im 
portance to process control came to view. This development 
is a remarkably complete engineering approach to auto- 
matic control design, which was developed in connection 
with the designing of automatic controls for the aiming 
of remotely controlled guns and other military applica- 
tions. This engineering approach has come to be called 
the “servomechanism technique” after the name of the 
control systems to which it was first applied 

Although the present development of automatic control 
in the chemical field is essentially the result of intelligent 
trial and error, there has been no lack of attempts to treat 
the problem theoretically. These attempts failed to develop 
into practical calculation procedures for design purposes, 
on account of the limitations of the mathematical tech- 
niques which were employed. The equations which were 
derived to express the behavior of control systems either 
became so complicated that they were impractical to solve, 
or if reasonably easy to solve. were too approximate tu 
vield useful answers. Nevertheless, these theoretical treat- 
ments contributed much to the understanding of automatic 
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control and facilitated its development by directing the 
cut and try approach. 


In order to have a quantitative design procedure for 
automatic controls, it is first necessary to decide in what 
terms dynamic behavior is to be expressed, or in other 
words, one must decide what to calculate. In the past, it 
has been the almost universal practice to describe the 
dynamic behavior of control systems in terms of their 
reaction to a sudden change in load. For example, a 
sudden change might be made in the set point of a control- 
ler and the reaction of the system observed. The curve 
which the recorder traces following such a change has 
been given various names but is probably best described 
as the “transient response.” It is true that the transient 
response gives a great deal of information about the 
dynamic behavior of the control system. However, it 
should be realized that the transient response is to a 
considerable degree, an artificial testing procedure, and 
not necessarily the only way in which dynamics could be 
described. The transient response is easy to understand, 
and to use as a criterion of dynamic behavior, but it is 
difficult to calculate. 

The servomechanism technique describes dynamic be- 
havior in a different way which, although not so easy to 
visualize as the transient response, is very much easier to 
calculate. The behavior of the system is observed on being 
forced to oscillate. For example, instead of making an 
abrupt change in the set point of a controller, the set 
pointer might be made to rock back and forth slightly 
while the recorder is observed to see how well the 
system can follow this motion. This will depend upon how 
fast the pointer is made to oscillate, so that it will be 
necessary to make these observations at various speeds, or 
frequencies, of oscillation. Two things need to be measured 
at each frequency. These are how much the system re- 
sponds compared to the movement of the set pointer 
(magnitude), and how far the system lags the movement 
of the set pointer (phase). Figure 6 illustrates these 
measurements. These data are the frequency response; 
they are usually plotted against frequency to give frequency 
response curves similar to Figure 7. The frequency re- 
sponse gives much the same information about a system as 
the transient response and can be used as a design 
criterion to judge whether a system has suitable dynamics. 
The value of the frequency response is that by its use one 
is able to apply the extensive techniques of electrical 
engineering developed to treat alternating current circuits. 
The servomechanism technique is an extension of this 
body of theory applied to automatic control. 

The technique allows the calculation of the dynamic 
behavior of a complete contro! system, knowing the 
dynamic behavior of the parts. The latter may be either 
experimental data, or the results of calculation if the 
physical laws by which the equipment operates are 
known. The actual calculation techniques by which this 
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Figure 7. Typical frequency response of closed- 
loop system. 


may be done are well developed and feasible procedures. 
Therefore, having sufficient data, it would become possible 
to include dynamic calculations as an integral part of 
process design. This might very well result in both great 
improvements in control as well as savings in the cost of 
process equipment. Greater certainty in control will natur- 
ally result in savings by allowing the safety factors of 
design to be reduced. Also by examining the factors which 
affect the dynamics of processes, it should be possible to 
build smaller and faster reacting process equipment. This 
type of equipment would probably be cheaper than the 
present larger equipment but would require better control. 
However, increasing the speed of reaction of processes 
would allow attainment of better control, provided the 
instrumentation were designed to fit the process. 

The servomechanism technique should also allow one 
to design and exploit more complex controls than would 
be possible by cut and try methods. The previously dis- 
cussed computer type instrumentation is almost certain 
to require a mathematical approach for its realization. 

More immediately, one might use the technique to 
analyze the controls in existing plants in order to obtain 
the best control consistent with the limitations of the 
process equipment. By the procedures employed by the 
technique, it is possible not only to show what com- 
ponents limit the overall system performance, but to esti- 
mate the improvements that could be obtained by eliminat- 
ing their effect. Various ways of controlling a process 
could be compared, including the interconnecting of con- 
trols, or perhaps special equipment could be designed and 
put into the system in order to improve the over-all 
dynamics. 

Thus the servomechanism offers the opportunity to de- 
sign automatic controls on the basis of engineering calcu- 
lation once one learns how to apply it to process control, 
and sufficient data are available. At present the dynamics 
of processes and process equipment are almost wholly un- 
known. To determine these will require making frequency 
response measurements in the plant. In general, many such 
measurements are likely to prove difficult to make and 
will require specialized testing equipment. To predict the 
frequency response of a process from its physical and 
chemical characteristics, may very well require consider- 
able theoretical development in chemical engineering. 
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Instrumentation Worth ? 
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BEFORE TRYING to answer such a broad question as 
vhat is good 
to give a littl thought to an even broader question, 


nstrumentation worth.” it would be well 
What 
is Good Instrumentation 

Good 


ment and control 


nstrumentation is the provision of measure 
devices that are entirely adequate for 
n mind with the equip 
ment you have at hand. no more. no less \ $3 kitchen 
clock certainly could not be considered “good instrumen- 
tation for timing a 100-yard dash and by the same token 


good instru 


carrying out the process vou have 


a $150 chronometer would not be considered 
mentation” for timing vour breakfast eggs 
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The instrumentation of a refinery process should be 
considered in the same light. It is not feasible to provide 
less than the minimum requirements for meeting product 
specifications, yet it is sheer extravagance to instal] instru 
ments that serve little or no useful purpose and soon 
become a maintenance burden. Establishing the minimum 
requirements for meeting product specifications is no easy 
task since the physical proportions of the equipment in- 
volved, as well as the demands of the process itself, must 
be taken into account. 

Take for example a process which involves the segre 
gation of a high purity hydrocarbon concentrate by super- 
fractionation. If enough tankage and/or suitable tank 
mixing devices can be made available ahead of the unit 
to insure uniform feed composition, the best results likely 
will be obtained by using a “material balance” operation 
is indicated in Figure | 

The instrumentation 
balance” operation are relatively simple in that the objec 
tive is precise control of flow rates. The quantity of light 
impurity (the overhead) and prime product (the bottoms) 
set originally on the basis of an analysis of the feed 


requirements for the “material 


are 
tank and subsequent adjustments are made on the basis 
of product analyses. 
Since material balance 
by minor variations in temperature and pressure, expendi- 
tures for pressure control and temperature measurement 
devices can be held to a minimum. In fact. on occasions 
when light ends equipment is used to segregate materials 
boiling above 200 F.. we often find that the narrow range 
temperature and pressure controllers are out of range. In 


operation is not influenced 


such instances, it is convenient to control pressure by 
merely venting the reflux accumulator to the air. Observa 
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tion of intermediate tray temperatures (on wide-range re- 
corders) normally gives a satisfactory warning of a change 
in feed composition, such as that occasioned by switching 
feed tanks. 

On the other hand, if it were not feasible to provide the 
necessary tankage for lining out the feed composition, it 
would be necessary to conduct a “temperature control” 
operation as depicted in Figure 2. In this type of operation, 
primary emphasis is placed on the accuracy and stability 
of the temperature and pressure controllers since a devia- 
tion of 14 F. in cut tray temperature may be enough to 
throw the prime product off test. 

In contrasting these two types of operation, it can be 
seen that temperature and pressure instruments that would 
be satisfactory for the material balance operation would 
not be adequate for the “temperature control” operation. 
As a result, it is not possible to define “good instrumenta- 
tion” in terms of specific instruments or even in terms of 
a certain level of automatic control. Good instrumentation 
is merely providing what it takes to get the job done. 

In laying out new units, the design engineer normally 
has complete freedom and he is encouraged to put in the 
best instruments that money can buy. The added expense 
for an extra range in a narrow span temperature controller 
or for the reset mechanism in a flow controller to permit 
cascade control is insignificant when considered as part of 
a new unit but these same expenditures loom up in an 
entirely different light when it comes to improving the 
instrumentation on an existing unit. 

On new fractionating towers, it is common practice to 
meter the water to the overhead condensers either as an 
accounting feature or as an aid to the operator in dis- 
tributing cooling water between several towers or possibly 
as a source of data which the process engineer can use to 
check heat balances and calculate heat exchanger coeffi- 
cients. However, in the case of an existing unit, it is 
extremely unlikely that any one of these reasons or even 
the combination of the three would prompt the expenditure 
of $1000-$2000 for metering facilities. 

Singling out a water meter is probably a poor example, 
so let’s look at a unit that is twenty years old and all of 
the instruments are of the same vintage. In comparison 
with a brand new unit equipped with “super duper” con- 
trollers that have automatic resets, rate action, adjustable 
proportional band and everything else that manufacturers 
can dream up, the old unit looks pretty bad, the control 
house is little more than a telephone booth, the instru- 
ments are scattered all over the unit, the temperatures and 
pressures seem to wander around too much and the product 
rates are anything but constant. 

After hearing numerous “tales of woe” from the operat- 
ing personnel and the instrument men in charge of main- 
tenance in that area, one becomes convinced that modern- 
izing the instrumentation is the answer to lining-out the 
operations. With the new instrument catalogues as a 
model, a program is started to rip out the old float-type 
level controllers, the hydraulic-type pressure controllers, 
the knob twisting temperature indicators, etc.. and _re- 
place them (on paper, of course) with the stuff that the 
salesmen are touting multirange resistance thermometer 
temperature controllers, cascade flow controls, narrow 
span force balance pressure controls, ete. A graphic panel 
might even be considered. By the time the old unit is gone 
over, the list of new instruments is as long as your arm 
and the cost estimate looks like the national debt. When 
the cost figures are all in, there are a few sighs and then 
it is decided that “maybe the old unit isn’t doing so bad 
after all.” 

Most will recognize the foregoing paragraph as a face- 
tious approach to the problem of instrument moderniza- 
tion; however, in the average refinery the approach to this 


December, 1952—-A Gulf Publishing Company Publication 


problem is not very well defined. Since as stockholders 
employes demand a return on the money invested in a 
company, it follows that they are in agreement with man- 
agement demanding a specific return on the money spent 
for refining facilities, instruments not excluded. Neverthe- 
less, if a strict dollars-and-cents justification approach to 
installing additional or replacing old instruments is ad- 
hered to, then over the years the level of control will 
gradually decline and the morale of the operating person- 
nel will follow suit. 

Take the case of a butane splitter tower. No one would 
question the replacement of a 1930 model temperature 
controller that was only accurate to +5 F., but how about 
that old flow recorder on the overhead product where the 
leads fill up with water one week and the mercury leaks 
out the next? In the case of the temperature controller, 
we can evaluate the potential improvement in operation 
in terms of additional isobutane recovery or perhaps in 
terms of improved overhead purity and a small improve- 
ment in operation will pay for a new controller. 

In the case of the flow recorder, the credits are not easy 
to define; about all that can be said is that the instrument 
maintenance man would have two hours a week to spend 
on other duties—but he would still be on the payroll; the 
yield department’s material balances would check a little 
better—not much credit for that; the technical men could 
quit worrying about the butane splitter operation and 
spend more time on other operations—so what, they get 
paid to worry. As a result, if the dollars and cents justifi- 
cation approach were followed, the request for a new tem- 
perature controller would be approved while that for the 
new flow recorder would be turned down. 

By the same token, it is likely that requests for replace- 
ment of water meters, steam meters, gas meters, level con- 
troliers on streams directed to tankage, temperature re- 
corders, and temperature indicators would be turned down. 
These instruments are necessary complements to the main 
control instruments but experience has shown that it is 
very difficult to establish dollars and cents credit for 
replacing them. Certainly not advocated is the ruthless 
replacement of instruments because they are five years old 
or because a new model has come out (although many 
use this approach on the purchase of automotive equip- 
ment). It merely should be pointed out that the replace- 
ment of many instruments must be based on judgment 
rather than a dollars and cents return on the investment. 

Although what has been said may have led you to believe 
to the contrary, there are many cases where sizeable prod- 
uct credits can be developed for replacing obsolete instru- 
ments or for installing special types of measurement or 
control devices. The following paragraphs describe a 
number of these installations. 


Liquid Level Control 

In the course of producing a batch of certification grade 
iso-octane (99.4 percent purity, 2, 2, 4 trimethyi pentane) 
difficulty was experienced with the liquid level controller 
on the reflux accumulator of the lead tower. The iso-octane 
operation was conducted on “material balance” control 
and the poor performance of the accumulator liquid level 
controller caused the reflux streams to vary over a 4000 
barrel-per-day range. Under these conditions, the product 
purity varied from 97.27 to 99.4 percent with the result 
that the material collected in tankage did not meet specifi- 
cations. After five days had been spent in trying to repair 
the old controller, it was decided to install a new con- 
troller. Shortly thereafter the reflux stream lined-out and 
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Figure 3 


the iso-octane stream came on test. No further difficulties 
were experienced with the level controller and the iso- 
octane stream remained on test until the conclusion of 
the run 29 days later 

It is recognized that it is an extreme case where the poor 
performance of a single instrument would throw a product 
stream off test for a period of five days; however, it is an 
example of how “good instrumentation” for butane split 
ting was entirely unsatisfactory for iso-octane recovery. 
In evaluating the five-day extension of the iso-octane run 
in terms of product debits associated with removing the 
two towers from their normal service (isobutane purifica- 
tion for alkylation and isopentane purification for aviation 
gasoline) plus operating and testing costs for the iso-octane 
operation, it was estimated that a loss of $10,000 was in- 
curred as a result of the poor performance of the old 
liquid level controller. A rather handsome return for a new 
instrument but the stable was locked after the horse was 
gone 

Pressure Control 

The depropanizer column at one of the light ends stabili 
zation units was equipped with a 0-400 pound direct con- 
nected pressure controller that was approximately 10 years 
old. Despite best maintenance efforts, the tower pressure 
varied over a +5 pound range with the corresponding 
variation in cut tray temperature. In order to insure meet- 
ing LPG specifications on the overhead propane stream 
(1.3 percent maximum butane content) at all times, it was 
necessary to hold a cut tray temperature corresponding to 
0.3-0.5 percent butane in the overhead stream. Prolonged 
attempts to operate at higher cut tray temperatures re 
sulted in spasmodic production of off-test LPG as a result 
of variations in tower pressure. The old pressure controller 
was replaced with a narrow span pneumatic transmission 
controller which now holds the tower pressure to +0.5 
pounds 

In view of the difficulty in bringing a high 
tower on stream with a narrow span controller, an addi- 
$250 was expended for a 0-400 pound transmitter 


pressure 


tional bP 
and recorder which, in addition to being used to bring the 
tower on stream, served to record the actual tower pressure 
during normal operations. Lining out the tower pressure 
permitted an increase in butane content of the overhead 
stream from 0.3-0.5 to 0.8-1.0 percent which in turn re- 
sulted in the removal of 30 barrels per day of propane 
from the bottoms stream. Since the butane portion of the 
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Process flow diagram of aromatics recovery system 
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Figure 4. Typical chart record of continuous 
toluene analyzer 


bottoms stream was routed to the alkylation plant, the 
removal of 30 barrels daily of propane not only reduced 
the amount of diluent riding through the alkylation plant, 
but also reduced the amount of material vented to the fuel 
gas system from subsequent butane condensing opera- 
tions. The total credits for removing 30 barrels daily of 
propane from the depropanizer bottoms stream were esti- 
mated at $5000 per year which afforded a satisfactory 
return on the installation costs. 


Product Quality Measurement 

Figure 3 presents the process flow employed to concen- 
trate the aromatics contained in the stabilized effluent from 
our hydroforming operation. Note the overhead stream 
from Column 2 which is termed “Toluene to Aviation.” 
This stream contains 60-65 percent toluene in admixture 
with isomeric octane fractions boiling in the 215-240 F. 
range. The control problem is to maintain the proper cut 
points on the nonaromatic fractions and thereby avoid 
inclusion of low octane normal heptane and normal octane 
fractions in aviation gasoline. Experience showed that the 
aromatics content of the stream correlated with the avia- 
tion octane quality and accordingly, the product with- 
drawal rate was controlled on the basis of periodic labora 
tory analyses. 

In 1949 a continuous analyzer which measured aromatics 
in the presence of naphthenes and paraffins (based on 
differences in dielectric constant) was installed on the 
toluene concentrate stream. The provision of a continuous 
measurement of aromatics content as pictured in Figure 
eliminated upsets arising from the frequent changes in 
feed stock occasioned by processing three different types 
of feed stock at the Hydroformer Unit. The improvement 
in aviation octane quality on the toluene concentrate stream 
as a result of minimizing contamination with low octane 
fractions permitted an increase in aviation gasoline pro- 
duction which represented a return of $10,000 per year 
for the $2500 investment in the analyzer. This analyzer 
was subsequently equipped with automatic sampling facili- 
ties which permit it to measure the toluene content of two 
other streams (Column 6 overhead and Column 6 bottoms} 
as well as a standard sample. A typical record of these 
measurements is shown in Figure 5. No estimate has been 
made of the credits for the revised installation, but there 
can be no questions as to the merits of continuous measure- 
ment of product quality in a system subject to changes in 
feed composition. 

Temperature and Flow Control 


The author's experience has been that good flow control 
is a necessary complement of good temperature control 
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Figure 5. Chart record of expanded toluene analyzer 


and in a majority of cases where temperature controllers 
have been replaced. flow controllers have been replaced 
at the same time. A good example of this was the moderni- 
zation of the rerun system for the Hydroformer effluent 
pictured in Figure 3 of the previous paragraph. The hydro- 
formate fractionation towers were originally designed for 
the production of a single product (toluene) and the in- 
struments were so obsolete that spare parts could no longer 
be obtained. Needless to say, the nonrecording thermo- 
couple type temperature controllers, which employed a 
galvanometer in the bridge measurement circuit, were not 
suited to the precise fractionation task at hand and it be- 
came necessary to employ a “material balance” operation 
based on frequent analyses of the numerous product 
streams. Feed stocks to the Hydroformer were switched 
every two to three days and the resultant changes in aro- 
matics distribution made it very difficult to attain satisfac- 
tory recovery of the valuable aromatics fractions. 

In the course of the modernization program, essentially 
every control instrument in the system was replaced. New 
facilities included narrow span resistance thermometer 
temperature controllers, pneumatic transmission pressure 
controllers, and cascade flow control. In addition, the 
control instruments for the fired reboilers were installed 
in the control room. To make room for the additional 
instruments, it was necessary to enlarge the control room 
and as a final boost to operating morale, it was decided 
to modernize the lighting and air condition the control 
room. The transition that took place, at that unit was re- 
markable. The operating personnel sensed that they now 
had the best control equipment that money could buy and 
took a corresponding pride in their ability to maintain 
maximum recovery of aromatics fractions at all times. 

It was estimated that improved process control as a 
result of the instrument modernization program increased 
the daily production of aromatic solvents by 150 barrels, 
the recovery of aviation base stock by 200 barrels, and 
the production of toluene concentrate for aviation gaso- 
line by 250 barrels. Credits for the improved recovery of 
more valuable products returned the $60,000 investment 
in a few months. The predominant feature of the moderni- 
zation program was the installation of suitable controllers 


for placing the operation on “temperature control.” This 


is an example of a project that was considered in the same 
light as providing instruments for a new unit. Everything 
that was necessary to do a good job was provided and the 
justification was applied to the project as a whole. No 
attempt was made to develop the justification for the re- 
placement of each individual instrument. 
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Bubble Tower Capacity 


In selecting the instruments for a fractionating tower, 
primary emphasis is placed on attaining the desired level 
of control on the operating variables (temperature, pres- 
sure, flow) and devices for measuring tower capacity are 
often omitted or neglected. No one would knowingly spend 
the extra money for narrow range temperature and pres- 
sure control, cascade flow control, ete., and then sacrifice 
product recovery by running the tower at 75 percent of its 
capacity. Yet this happens time after time and all because 
no measurement is made of tower capacity. In addition, 
there have been a few cases in which towers have been 
operated for a number of months with a portion of the 
tower flooded. This of course penalizes the operation due 
to low plate efficiencies in the flooded section. 

The design of bubble towers is by no means an exact 
science and it is not unusual for a tower to handle 50 per- 
cent more than the design rates. If advantage is to be 
taken of this capacity, it is necessary first to determine 
the spilling rates on the tower and then to provide some 
type of measurement to indicate that the spilling rate is 
being approached. The simplest device is a pressure gage 
on the bottom of the tower (assuming. of course, that the 
pressure control point is near the top of the tower). Under 
normal operating conditions, the pressure drop across a 
50-plate tower will be around ten pounds. When the tower 
capacity is exceeded. the trays start to fill with liquid and 
the pressure drop across the tower starts building up. 
Although the simple pressure gage may be of some utility 
in determining tower flooding, it certainly could not be 
considered as “good instrumentation” since it is necessary 
to flood a sizeable portion of the tower in order to obtain 
a discernable deflection on the pressure gage. If only a 
few trays in the top of the tower are flooded, the increase 
in pressure drop may not be within the accuracy of the 
pressure gage. The next step in improving the instrumen- 
tation would be installation of a differential pressure 
measurement device; however, if it is installed across the 
entire tower, it has the same drawbacks as the pressure 
gage. To eliminate these objections, it is necessary to 
determine the limiting point in the tower and install a nar- 
row range differential pressure recorder across a relatively 
small section of the tower. 

A rather broad application of this method of detecting 
tower flooding has been made and some 20 differential 
pressure recorders are now in operation. Services vary 
from superfractionators operating at 10-15 psig to depro- 
panizers operating at 350 psig. On towers that are subject 
to wide variations in loading, such as the fractionator 
tower of a catalytic cracking unit, it is desirable to employ 
4 or 5 differential pressure recorders to segregate the heat 
removal sections from the fractionation sections. 

Developing the economic justification for these insialla- 
tions involves the evaluation of product credits for an 
increase in tower loading. In certain cases, an increase in 
tower loading will permit an increase in charge rate to a 
unit while in other cases the increase in loading will result 
in an improvement in fractionation. The installation of a 
differential pressure recorder involves an expenditure of 
only $750-$1000 so it requires only a $3 per day increase 
in product credits to return the investment in less than one 
year. In every case where we have installed differential 
pressure recorders, improvements in operations have been 
noted that paid for the instrument in a few months and in 
several instances the payout period has been a matter of 
days rather than months. 
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THE HYPERFORMING process is 
a general purpose reforming and re- 
fining operation which utilizes a mov- 
ing bed of cobalt molybdate catalyst. 
This process carries out the reforming 
of straight run naphthas as well as 
blends of straight run and cracked 
stocks to effect major up-lifts of octane 
value with high over-all liquid yields. 
Operating pressure is near 400 psi. A 


TABLE 1 
The Mass Flow of Solids 


Dilute Phase Mass Flow 

Sohds in compact unfluid- 
ized mass. Density of 
flowing stream substan- 
tially the same as a com- 
pact downward moving 
solids bed 

Low gas and solids velo- 
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High pressure differential 
required 

Smal] quantities of lift gas 
required 
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recycle stream of hydrogen is em- 
ployed in carrying out the catalytic 
reactions. Reactor temperatures are in 
the range of 800-900 F. External inter- 
heaters are incorporated on the cata- 
lytic reactor which provide precise 
control of temperature profile in the 
course of processing and provide the 
needed flexibility to handle both 
straight run and cracked stocks in a 
single unit. The Hyperflow lift line 
principle recently developed by the 
Union Oil Company is utilized to move 
the catalyst at very low velocities and 
at minimum attrition loss. By use of 
continuous reaction and regeneration 
in the catalyst cycle, a substantial 
economy in plant construction is ef- 
fected and plant maintenance is sub- 
stantially reduced. 


Basic Operation 


The Hyperforming process utilizes 
a new principle called Hyperflow to 
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Figure 2. Hyperforming unit 


circulate catalyst and carry out a con- 
tinuous reforming and upgrading op- 
eration on gasoline stocks of low oc- 
tane. In handling straight run stocks, 
substantial quantities of hydrogen are 
produced, and cracked stocks can be 
processed when blended with straight 
run without the requirement of ex- 
ternal hydrogen for upgrading. The 
general principle of Hyperflow is 
illustrated in Figure 1 which presents 
a comparison between the new Hyper- 
flow principle of moving solids and 
that of the conventional dilute phase 
technique. The difference in the nature 
of transport of solids by this means 
may be tabulated as shown in Table 1. 

The Hyperflow technique of solids 
handling was developed after many 
years of study and experience in the 
handling of solids in the Hypersorp- 
tion Process. It combines the advant- 
ages shown in Table 2. 





TABLE 2 


Minimum breakage of 
solids 

High rates of solids trans 
port in small size equip- 
ment 

Inexpensive to build and in 
stall 

Low maintenance 
eration costs 
Readily adapted to high 
temperature and pressure 
conditions 


and op 











This means of solids circulation has 
already been tested under a wide vari- 
ety of operating conditions including 
extremes of temperature and pressure 
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Figure 3. Hyperforming reactor temperature profiles 


as high rates of solids con 
The Hyperflow conveying 


is well 
yvevance 
method in addition provides the 
portant process function of establish 
ing a the 


reaction vessels preventing the es« ape 


positive seal between two 
of combustible materials 

In Figure 2 is given a diagram of a 
Hyperforming unit. Both the 
and the regenerator utilize moving beds 
with Hypertflow conveying the solids 
hetween the major process vessels in a 
By the of 


and regeneration 


reactor 


continuous cycle use con 


tinuous reaction in 
this process, a substantial economy in 
plant construction is effected and plant 
that of 


noted in 


over 
be 


introduced 


reduced 
It will 


feed is 


maintenance ts 
ve lic processes 
Figure 2 that the 
near the bottom of the reactor 


upward countercurrent to the catalyst 


moves 


progressively through four interheat 
ing stages. It is produced at the top of 
the reactor as a thoroughly refined 
product. The catalyst is 
reduced by a separate stream of hydro 
gen introduced at the top of the re 
hydrocarbons or 


regenerated 


actor, and retained 
the spent 
partially hydrogenated at the base of 
the sec ond hyd sven 


stream the feed en 


catalyst are stripped and 


reactor by a 
introduced below 
trance point 
Regeneration of the catalyst is car 
hed 


with 


ried out in a continuous moving 
employ ing a recvcle of flue gas 
an oxygen content below two percent 


This combination of a moving bed in 
with control 
flue 


the regenerator together 


led oxygen content in the reevele 
gas limits the peak temperature 
and provides precise control with 
the of 
tures in the removal of coke 


moderate 


assurance tempe ra 


from the 
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catalyst. Elutriation of fines is effected 
at the entrance of the regenerator from 
the entire circulated catalyst stream. 
transferred from the re- 
generation at the base of the 
lift line through a simple lock system 
and conveved by Hypertlow to the top 
of the Hyperformer reactor 

In Figure 3 is given the Hyper- 
former reactor temperature profile 
typical of operation as it would exist 
on three different types of stocks: 1) 
straight-run naphtha, 2) blended 
naphtha and cracked stocks and 3) 
cracked naphtha alone. 

In operation on cracked naphtha 
alone. an external source of hydrogen 
would be required. In operation on a 
straight run stock. the feed is intro- 
duced near 900 F. Initially. a small 
amount of exothermic hydrocracking 
raises the temperature about 10° after 
which the endothermic aromatic for- 
mation causes about a 20 F. drop be- 
fore the first interheater reheats the 
reactor vapors about 20 F. Following 
this again 


Catalyst is 


vessel 


this aromatic formation 
causes a gradual drop in reactor tem- 
three successive inter- 
heaters maintain the temperature 
the neighborhood of 900 F. It is ap- 
parent from the diagram that the same 
construction of inter- 
heaters provides the flexibility to 
handle cracked stocks and blends of 
cracked and straight run stocks. Circu- 
lation of catalyst in the Hyperforming 


than five 


peratures and 


and location 


unit is low. Less 


quite 
of catalyst will be cir- 


Hy performing 


tons per hour 


culated in a_ typical 


plant processing 10,000 barrels daily 


of straight run. This low catalyst cir- 


culation combined with low attrition 


effects provided by the use of the Hy- 
perflow conveying principle assures 
minimum overall costs in catalyst 
make-up. 


Catalyst 


To meet the requirements of general 
purpose reforming and upgrading op- 
erations, it is necessary that the process 
be capable of processing the full range 
of naphtha stocks which a refinery 
may find desirable to reform. In this 
regard it is highly important that an 
occasional contamination of stocks 
does not cause serious complications 
in plant operation. The ability to refine 
both straight run and high sulfur 
stocks of all varieties of inferior crudes 
without deleterious effects or catalyst 
poison is well established insofar as 
the cobalt molybdate catalyst is con- 
cerned. Over 15 years of continuous 
research and development studies on 
this catalyst have shown it out- 
standing in its ability to handle in- 
ferior and difficult stocks.*:** The use 


as 


of continuous regeneration is funda- 
mental in attaining the over-all rug- 
gedness and reliability of the reform 
ing process to assure long and con- 


tinuous operation irrespective of oc- 
casional upsets in contamination of the 
feed. Unusual coke deposition rates 
ym the catalyst in the Hyperforming 
plant effect only an incremental 
change in the coke burn-off require- 
ments of the regenerator 


Hydrogen Economy 


In operating a reforming unit for 
the upgrading of cracking stocks 
blended with straight run, hydrogen 
economy is an important consideration. 
When utilizing an oxide type catalyst, 
such cobalt molybdate, it is de- 
sirable that catalyst circulation be 
held at a minimum so that require- 
ments of hydrogen for reduction of the 
regenerated catalyst be at a low value 
It is also important that catalyst at- 
trition rates be held to a minimum. 
and this also dictates that movement of 
catalyst in general be low. Coke lay 
down the reforming catalyst is 
minimized by increased partial pres- 
sure of hydrogen. Careful considera 
tions in the Hyperforming Process 
development have led to selection of 
pressures on the order of 400 psi as 
optimum for minimum coke laydown 
in relation to other process variables 


as 


on 


Interheaters 


A significant consideration in the 
selection of interstage external inter 
heater construction for catalytic re 
actor design was the elimination of 
high transfer line temperatures. The 


heat requirements that compensate for 
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Figure 4. Commercial and pilot plant reactors 


the endothermic effects of aromatiza- 
tion are provided by the interheaters 
without the for high inlet 
temperatures. 


necessity 


The use of an integrated tower con- 
struction for the reactor provides the 
compactness necessary for good engi- 
neering design and economy in con- 
struction. The use of external heat ex- 
changers for maintenance of the opti- 
mum temperature profile provides pre- 
control over this variable with 
use of conventional equipment with 
full flexibility to run a wide range of 
stocks since the external heat exchang- 
ers are capable of operation either to 
add or remove heat from the reaction 
stream. Of considerable importance is 
the fact that this means of temperature 
control in the reactor does not involve 
other variables and lead to 
complications requiring a compromise 
on fundamental aspects. such as cata- 
lyst circulation, attrition loss, and the 


like 


cise 


process 


Reactor Design 


In developing this new process full 
consideration has been given to the ex- 
perience and background of more than 
12 vears of commercial fixed bed re 
forming operations on both straight 
sulfur cracked stocks. 
Extended studies on commercial re- 
actor performance have led to the 
realization that the ratio of length to 
diameter of the reactor fundamentally 
effects its performance.’ In every cata- 
lytic reactor there is a possibility of 
by-passing the fresh or partially con- 
verted feed past sections of the catalyst 
bed. This probability is increased as 


run and high 
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ratio of diameter to length of the bed 
is decreased. A large diameter squat re- 
actor, such as that shown in Figure 4, 
leads to far greater possibility of by- 
passing of the feed than that of a nar- 
row, slender reactor which might be 
used in pilot plant studies. Even more 
severe by-passing would be expected 
from designs which incorporate radial 
flow through the catalyst bed by in- 
troduction through a pipe-like mani- 
fold in the center with collection in 
an outer annular space. These effects 
would be equally pronounced in a 
fluidized reactor where extensive top 
to bottom mixing occurs. 

Based on extensive studies, the re- 
quirements for commercial plant re- 
actor performance can be correlated 
quite accurately by recognized prob- 
ability methods. The efficiency of a 
catalytic reactor is related to two fac- 
tors: 1) the conversion level at which 
the reactor must be operated and 2) 
the length to diameter of the reactor 
which determines the effective num- 
ber of stages of contact. In Figure 5 
is presented a generalized correlation 
of these relationships for reactor de- 
sign. It will be noted that conventional 
system cracking operations are only 
mildly affected by the number of con- 
tact stages available since conversions 
on the order of only 50 percent are 
generally involved. In the case of 
straight-run reforming con- 
version approaches 70 percent but still 
is not critical as regards the number 
of stages in the catalytic reactor. In 
the case of upgrading cracked stocks 


gasoline. 


and high sulfur stocks, conversions ap- 
proaching 98-99 percent must be at- 
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Figure 5. Pilot plant and commercial reactor performance. 


tained in the elimination of undesir- 
able constituents. Here the number of 
stages available for contacting be- 
comes indeed critical and the utmost 
care must be utilized in reactor design. 
These factors have been adequately 
considered in the development of the 
Hyperforming process. Commercial re- 
actors are fully able to provide a 
thoroughly desulfurized refined refor- 
mate from inferior stocks as well as 
upgrade the more conventional straight 
run stocks to high octane levels. 


Pilot Plant Studies 
In Figure 6 is given a photograph 
of a Hyperforming pilot plant in 
which important phases of this de- 
velopment have been carried out. This 


TABLE 3 
Choracteristics of Feed Stock 
Used In Pilot Plant Runs 


Gravity, °API 





Engler Distillation, °F 
mith! 
10 Percent 
20 Percent 
30 Percent 
40 Percent 


95 Percent 
Maximum 
Percent Recovery 


Sulfur, Weight Percent 
Nitrogen, Weight Percent 
Octane Rating 

F-1 Clear 

P-1 + 3ee TEI 

F-2 Clear 

P-2 + See TE! 
Hydrocarbon Analysis 

Paraffins 

Olefins 

Naphthenes 

Aromatics 





pilot plant has a capacity of 25 barrels 
daily It utilizes cobalt molybdate 
catalyst. Circulation is effected by the 
Hypertlow and 
the unit is complete with lock valves 
ind the type 
which will he used commercially Re 
wctor internals duplic ate those of com 


conveying principle 


pressuring Vesse ls of 


mercial plants Ww almost every respect 
bE xteanal 


heating the 


interheaters are utilized, re 
naphtha and hydrogen : 
catalyst bed 


eneration is carried 


is 
it is processed over the 
ontin 


rus re 


out to maintain catalyst activity. In 
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Figure 7. Yield octane curve in hyperforming of straight-run naphtho. 
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Figure 6. Hyperform 
ing pilot plant 


It will be noted that this feed stock 
has an F-1 clear octane rating of 40 
ind reforming operations were readily 
performed at a level of 95 to 100 F 

1 + 3ece tel. The hydrocarbon dis- 
tribution presented in this table shows 
that the paraffin content of 55 percent 
s somewhat higher than the average 
mid-continent stock. In Table 4 are 
pre sented the inspections of the prod- 
ict obtained in processing 200-385 
boiling point cut back naphtha. 

In these reforming studies an octane 
level of the product has a range from 
95 to 100 with liquid yield of C, and 
heavier ranging from 9444 to 90.5, It 
will be noted that even at 100 octane, 


F — 1 + 3ce tel, C, and heavier liquid 
yield is about 90 percent. In Figure 7 
is presented the yield octane curve of 
C, and heavier product plotted against 
the octane rating of F — 1 + 3ce tel. 
In Figure 8 is presented the yield 
octane curve of the C, and heavier 
product plotted against the F—1 clear 
octane rating. At high octane levels, 
the over-all liquid yield is not 
dropped seriously from the level ob- 
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inspection of Product From Pilot 
Hyperformer 


RuoA | Ren B Ron Reo D 
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Figure 8. Yield octane curve in hyperforming of straight-run naphtha 
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Dry gas and butane yields in hyperforming of straight-run 


naphtha 
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tained under more moderate con- 
ditions. In Figure 9 is presented a plot 
of the dry gas and butane production 
as a function of the F — | clear octane 


rating of the C, and heavier product. 


Commercial Design 


In Figure 10 is presented a process 
flow sheet of a Hyperforming plant 
set up for processing straight run 
stocks. In Figure 11 is presented con- 
struction detail for this plant. In 
Tables 5 and 6 are precented the ma- 
terial balance, product distribution, 
and utility requirements for a typical 
plant operating on 10,000 barrels per 
day of straight-run stock. Over-all 
utility requirements are relatively low 
in this plant in the processing of 
straight run-stocks. This is attained by 
the fact that the plant is operated at 
conditions which minimize coke lay- 
down and the equipment required to 


Figure 10. Hyperforming unit. 


regenerate the catalyst. Because of the 
minimum coke laydown effect, very 
low catalyst circulation is required. 
Hydrogen recycle required by the 
process is on the order of 3000 cubic 
feet per barrel and at the pressure 
level of 400 psi. Power requirements 
for this circulation are very moderate. 


Processing of High Sulfur Stocks 
Blends of high sulfur gasoline can 


TABLE 6 
Utility Requirements for 10,000 Barrel-Per- 
Stream Day Straight-Run Hyperformer 


1. Fuel gas: for fired heaters, et 77.8 Mm Btu. Hr 
2. Steam 
Generated by regeneration waste 
heat boiler (400 pag 
Recovered lift line steam, 400 psig 


3,920 Ibe. /Hr 
2,550 Ihe./hr 


Total plant production, (400 
peg.) 

Net steam productiot 

4. Cooling water circulation rate 

4. Electricity for lighting and in- 

struments 50 kw 


6,470 Ibe. /hr 
600 Ibs. hr 
3,292 gpm 


400 psig 


TABLE 5 
Material Balance and Product 
Distribution for 10,000 Barrel-Per-Stream Day Straight-Run Hyperformer 


FEED Bbi SD 


MSCF D 


Ligald Yield 
volume 
Percent 





Naphtha 10,000 
Products: 
Light Gasoline 7,500 
Heavy Gasoline 1,890 
Dry Gas 
Hydrogen 


100 
75.0 
18.9 
93.9 
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be processed in the Hyperforming 
Process and the cracked stocks can in- 
clude those which require extensive 
upgrading, such as high sulfur-high 
nitrogen-containing stocks from in- 
ferior crudes. With the addition of 
outside hydrogen, gasoline stocks con- 
taining as much as 31% percent sulfur 
have been refined. 

By blending straight-run with the 
inferior stock, it has been found pos- 
sible to refine these high sulfur stocks 
without the requirement of external 
hydrogen generation. This is a major 
advancement in refining technique and 
is of particular interest to refiners who 
must process inferior crudes. This 
technique utilizes the hydrogen re- 
leased in the dehydrogenation of 
naphthenes to aromatics to simul- 
taneously eliminate large quantities of 
sulfur, nitrogen, and oxygen in in- 
ferior stocks, Olefins are saturated as 
well. The various characteristic re- 
actions proceeding in the reactor are 
outlined in Figure 12. This efficient 
exchange of hydrogen between the 
straight-run gasoline and the inferior 
stock leads to refined gasoline of ex- 
cellent quality. 

In Table 7 is presented the over-all 
material balance of the products that 
would be derived from processing 10,- 
000 barrels per day of a blend of 70 
percent Santa Maria coker gasoline 
and 30 percent straight-run stock. By 
this operation approximately a two 
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Materic! Balance and Product Distribution in Processing 10,000 Barrel-Per-Stream Day 
of Blended 70 Percent Santa Maria Cracked Gasoline and 30 Percent Stroight-Run 
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elimination of sulfur is ef- 
fected, as well as 90 percent of nitro- 


percent 
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TABLE 8 


Inspections of Feed and Products Obtained 
By Hyperforming of Santa Maria Light 
Coker Distillate 


Feed 


API 

Engler Distillation, °F 

10 Pereent 

BO Per 

W Pere 

95 Percent 

Maximum 
Sulfur, Weight Percent 
Nitrogen, Weight Percent 
Octane Rating 

F-1, + 3ee TEL 











Figure 11. Hyperforming unit 
gasoline blend would be re 
fined to less than 1/10 percent sulfur 
and the product upgraded to an octane 
level of 95 F l smi. tel 


percent 


Volatility and General Upgrading 
Improvement 

The Hype rforming process possesses 
the ability to produce high quantities 
of light gasoline by 
tive hydrocracking ot 
progresses 
Table 8 inspection of the 
feed and product in the refining of 
high sulfur Santa Maria gasoline from 
coker operations It will be noted that 
there is a 60 | 
boiling 


controlled selec 
the feed which 
reactor 


under conditions 


shows the 


drop in midpoint 
range of the stock 
which substantially increases the vola 
tility ood performance 
in automotive engines 


rasoline 


necessary for 


This character- 


istic is of value to the in the 


produc tion of premium gasoline stocks 
’ stocks It 
lable 8 that 95 


rehiner 


as well as aviation blendit 
will also be noted in 
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Figure 12. Reactions in Hyperforming 
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Applied Distillation 


Part IV. Column Control. High points of distillation 


are applied to actual practice to give a familiar approach to 


this important unit operation. 


K. E. Coulter 
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Midland Mich 


s| Company 


INSTRUMENTATION and control 
is one reason for successful operation 
of distillation columns. Design engi 
neers may spend hours on calculations 
but if smooth operation is not obtained 
the unit will be unsuccessful. In dis 
tillation column control, or other con 
trol work, the should be 
considered, 

1) What sl 

>) Will mstrum 


following 


ystem 

4) What 
and prop 
>) Wall the 
physical proj 
air leaks, et« 
The above points may be discussed 
with specific examples. In distillation 
obtain 
instruments 


set-uy 


erti rheating, 


it is desirable to constant 
product purity 


capable of measuring and controlling 


and 


purity should be installed. Figure 1 is 
an example of a system which can be 
used ( ontrols are the rec ording pres 
controller 
steam pressure and temperature on the 
shell side of the reboiler, and with 
constant temperature in the tubes of 
the reboiler and constant heat transfer 
coefficient, a vapor rate in 
the column. The level controller oper 


sure which gives constant 


constant 


ates the residue valve and keeps a 
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level in the reboiler. The indicating 


flow meter, on the reflux line. serves as 
a guide for setting the recording pres 
steam to the 
increased 


sure controller on the 
reboiler. Steam 
or decreased to obtain the 
quantity of reflux. The accumulator 
level controller operates the valve in 
the reflux line and holds a constant 
level. 

The 


controlling instrument holds the com- 


pressure 1s 
desired 


composition measuring and 
position gradient in the column con 
stant by regulating the flow of distil- 
late from the column. The composition 
(Figure 2) may be set as at point N 
and, with sufficient 
gradient for instrument operation, the 
curve can be held essentially the same 
shape. The above is an example. Flow 
sheets may be drawn where quantity, 
temperature, pressure, et¢ must be 
controlled. Decide at the start what 
must be controlled and control it. For 
example, temperature is a measure of 


concentration 


composition but column pressure. cli 
rates of flow, et 


make 


matic conditions 
affect its measurement and may 
the composition measurement inaccu- 
rate. Choose the variable most easily 
measured and control the variable that 
needs to be controlled. Progressive in 
build con 


strument men usually 


trol instruments to operate with almost 


can 


any measurable variable. 

In choosing a variable to control one 
finds different variables have different 
values depending upon the system in 
question. Benzene and toluene have a 
10 C. difference in boiling point but 
refractive index, dielectric constant 
and density are too close to control by 
Temperature is the variable most com 
monly measured in benzene-toluene 
columns. On the contrary, styrene and 
ethyl benzene have close boiling points 
unsaturation, 
From 

uni- 


but large differences in 


density and refractive index 


above one variable cannot be 


versally measured and each case must 
be considered separately. After a suit- 
able variable has 
control point should be placed where 
occurs, In 


been chosen, the 


considerable variation 
Figure 2 little concentration difference 
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Figure 2. Concentration versus plate number 
curve from a plant column. 


exists at both ends of the column but 
laree differences occur at the center 
of the column. The control should be 
away from the feed because slight 
composition changes may affect the 
concentration gradient curve. 
Characteristics are very important 
Raschig ring and Berl saddle-packed 
columns, should be operated at vapor 
rates near the flooding point but a 
slight increase in vapor rate floods the 
column and lowers efficiency. If vapor 
rates and theoretical plates in the col 
umn are varying inferior performance 
is obtained. Instruments on packed 
columns should hold vapor rate con- 
stant. In bubble plate columns vapor 
rate is not as important. In Stedman 
columns low vapor and liquid rates 
give large numbers of theoretical 
plates and high rates give more 
throughput but less theoretical plates. 
Level controllers operating valves 
on feed lines to columns may allow 
vary overload liquid 
capacity and reboilers. In 
flow controllers 


rates to and 
handling 
these cases reset by 
level controllers can be used. Remem 
ber distillation depends on equilib 
rium and any radical 
changes cause inferior performance. If 


conditions 


equipment is cycling and temperatures 
ete.. are varying the equipment is not 
operating correctly. 
Condensers, accumulators, valves 
reboilers and utilities have consider 
able effect on control. Examples can 
be given where auxiliary equipment 
sizes cause poor operation. The equip 
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Figure 3. Flowsheet of plant column 
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ment (Figure 3) operated satisfac- 
torily at design rates but ac 15 percent 
of design it was inoperable. Operation 
may be summarized by Figure 4 and 
discussion. As shown, the unit operates 


removing product as liquid or vapor. 
level 


As accumulator level rises the 


controller decreases brine flow and 
vice versa if level decreases, keeping 
a level for reflux or liquid product 
removal. At low thruput rates accu- 
mulator level followed the path shown 
in Figure 4. As level decreased the 
brine valve opened and a surge of 
brine, sufficient to cool the condenser 
and condense more than the accu- 
mulator inventory, entered and before 
it shut off the condenser filled with 
liquid and subcooled. The other cycle 
consisted of warming liquid, vapor- 
izing it, warming the condenser and 
lowering the accumulator level. The 
entire cycle consumed 3 to 4 hours. 
Critical analysis of the operation or 
flowsheet show that warmer brine, 
smaller brine valve, larger accumu- 
lator or smaller condenser would 
correct the faulty operation at low 
rates. In the actual case, the brine 
valve size was decreased and when 
production increased a new valve was 


ERRATA 

On Figure 1, Port I! (Petroleum Re 
finer, October, 1952, page 145) the 
multipliers ot the bottom of the figure 
should read: 0.55, 0.80, 0.95 and 1.16 
and not 55, 80, and 95 as shown. On 
Figure 13, poge 150, the reference 
should be 12 and not 11, as shown. 
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installed. If the original accumulator 
had been of sufficient size to accommo- 
date the liquid surges the same valve 
could have been used at all times. 

Cases have been encountered where 
oversize reboilers have been installed 
and slight temperature changes, on the 
steam side of the reboiler, have in- 
creased the vaporization rate and 
flooded the column or caused the re- 
boiler to go dry. Troubles of the above 
type are encountered in pilot plants 
and semi-plants where equipment is 
used on a variety of chemicals. Coulter 
and Cermak’ have discussed pneumatic 
instrument combinations to correct 
cycling troubles caused by improperly 
sized equipment. 

Physical properties dictate control 
systems in many cases. Many chem- 
icals polymerize, decompose or pick 


Liquid LEVEL ~ 


up tastes and odors on overheating, 
so instruments controlling temperature 
at the heat source are necessary. 

Temperature controllers are often 
used on vacuum stills for adjusting 
steam flow to reboilers but if polymer- 
ization or decomposition occurs they 
would not be satisiactory. For ex- 
ample, vacuum failure would cause 
temperature at the control point to 
drop, the controller would increase 
steam pressure on the reboiler, over- 
heat the residue, and cause polymeri- 
zation or decomposition. Units where 
temperature control is important have 
been discussed by Coulter.” 

The writer feels that no further 
mention need be made of the types of 
control systems because of the large 
number appearing in the literature, 
however in any installation, team work 
between the instrument engineer, de- 
sign engineer and operating engineer 
is desirable keeping the five points 
mentioned earlier in mind and re- 
peated here for emphasis. 

1) What should be controlled? 

2, Will the instruments do the job 
and do the variables change suffi 
ciently? 

Does the control violate the work- 
ing characteristics of the system? 
What auxiliaries affect the control 
system and are they properly sized 
and properly located? 

Will the set-up affect the physical 
properties of tl.. products, by over- 
heating, air leaks, etc. ? 

No universal system can be used, so 
in choosing the control system con- 
sider the above points and be sure the 
instrument engineer knows the char- 
acteristics of the system and what is 
expected. By furnishing physical data, 
equipment characteristics, product 
characteristics, temperature and con- 
centration gradients, and discussing 
the system before operation starts 
many troubles may be eliminated. 
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Figure 1. Central supply system for compressed air in typical refinery. 


Compressed Air Systems 


Here is complete information plus valuable design 


data to aid you in the layout of this important refinery 


component 


Louis J. Murphy 
International Engineering Associates 
New York 


COMPRESSED AIR, when first in- 
troduced to refinery and petrochemical 
plant engineers, was used largely for 
maintenance and repair work. Though 
applications for these services were 
numerous, it wasn’t until several years 
ago that compressed air came into 
widespread use in many areas outside 
maintenance and repair shops. Today 
we find compressed-air lines running 
alongside pipes conveying almost 
every type of fluid common in refinery 
and petrochemical production. Air at 
pressures ranging from a little above 
atmospheric to 100 psi or more, is 
now an important tool in plant erec- 
tion, operation and overhaul. 

Though much has been written on 
compressor operation and maintenance 
there is little reliable information on 
the actual steps necessary to engineer 
and design reliable compressed-air 
systems for refineries. Suitable design 
includes an estimate of air quantity 
and pressure needed, selection of one 
or more compressors to supply needed 


air at lowest cost with greatest depend- 
ability, and lastly, a rounded plan for 
system installation that insures safe. 
trouble-free operation at all times. 
This article presents a step-by-step 
procedure for intelligent design that 
should be of much use in planning. 
operation and maintenance of all 
types of refineries and petrochemical 
plants. 

First step in refinery compressed- 
air system design is determination of 
air quantity needed and maximum 
pressure at which this air must be 
supplied. On these two factors depend 
a number of others—compressor ca- 
pacity, number of compressors needed, 
piping arrangement and sizes, and best 
control method. So we'll start with air- 
quantity and pressure determination. 


Air Required 
End use of all air delivered by a 
compressor is in a tool or machine of 
some form. This may be a grinder, 
paint spray gun, riveting or chipping 
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Figure 2. Unit supply system for shops, production center and tank farm. 


hammer, tube roller, cleaning nozzle, 
lift, or corrosive-liquid conveyor. Of 
course, some air is lost by leaks in 
refining and petrochemical plants, but 
even this air must be delivered by 
compressor to the piping system. For- 
tunately, air leaks usually account for 
only a very small part of compressor 
output and may be guessed with suffi- 
cient accuracy. So our prime concern 
in quantity determination is air con- 
sumption of tools and other plant 
devices. 

Our best source of data on tool air 
consumption are tool manufacturers. 
They are ready and willing to supply 
complete information on how much air 
a tool will draw under various loads. 
Lacking this information from manu- 
facturers, values in Table 1 may be 
safely used for preliminary estimates. 
Our prime concern in selecting system 
capacity is to come within reasonable 
limits for present needs and have suf- 
ficient capacity for a demand increase 
in the near future. Where future ex- 
tension of plant is expected, allowance 
must be made for this in piping size, 
room available for installation, re- 
ceiver capacity and cooling arrange- 
ment. 


System Design 

To start system design set up a 
tabulation like Table 2. In the first 
column list the names of tools and de- 
vices to be operated by compressed 
air. In the second column enter the 
location in the refinery where tool will 
be used. The third column lists the 
number of tools of each type that will 
be used. 
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TABLE 1 


of Pn 





Pp 


Pressure 70-90 psi 


Horse power 

( wc Peet per Minute 

Lte 

Cubee Feet per Minute 

Weight, Lhe 

Cubs 

Weight, Lhe 

Cube Feet per 

Weight, Lhe 

Cubse Peet per 

Nosale Size, | 

Pounds Sand per H 
tac Feet per 

Weight, Lbs 

Cubee Feet per M 

Capacity, T 

Culee Feet 


2 to 3 Cubic Feet 


Au Moters 


Hand Riveters Size 
Chipprng Hammers 
Feet per 
Retary Drills 


Weed Borer 


Sand Blax 


80 psi 


Pile Hammers 
Geared Hewts 
Small Paint Sprays per Minute 
Screw Drivers 

Nat Setters 

Conders 


ons 
per Minute per Foot Lift 


TABLE 2 





Compressed-Air C 


Location Ne. of Tools 


the 
tool uses when 

This is ex 
pressed in cubic feet per minute (cfm) 
of air should be obtained from 
the tool manufacturer or Table 1. To 
permit the solution of this problem to 
Table | 


various tools 


column enter 


In the 


:mount of air 


fourth 
a single 
operating continuously 


and 


values from 
the 


be easily traced 


have heen used for 
Now multiply the 
too 


re quired per too 


number of each 


type of column 3. by the amount 
column 4 
This 


amount of air 


of ai 
and enter the result in column 5 
value the 
needed by all tools of this type when 
A summation of all 
M75 


air needed in this refin 


represents 


run continuously 


values in column 5 gives ctm 


the 
ery if all tools run continuously 


amount of 


Estimating Air Needed 


Now in any compressed-air system 


there are some tools and devices that 
ind others that may 
But in the 


maintenance repair 


run intermittently 
run continuously majority 


of refinery ind 


Clim per 


prio 


Cim ter 
Operation of 
the Tools 


Pressare 
Needed 


ps 


Load 
Factor 


Tool Continuously 


Needs, Cim 
. 4 * 100 
" x ” 


“) 


TABLE 3 
Typical Tool Load Factor 


erection operations, tools run only in 
production, such as 
catalyst 


conveying dilute sulfuric 


termittently. In 
transferring oil, 
slick 
cid, liquid agitation, catalyst regen 
asphalt 
carbon/hydrogen 


operating 
valves, 
blowing when 
ratio of 


eration and 


raising 


heavy asphalts, air consumption may 


be continuous, or nearly so for long 


periods So to properly predict the 


ictual amount of air needed in a sys 


tem we must use careful judgment 


lo convert continuous-operation air 


column 5, to actual air 


of intermittently 


requirements, 
consumption 
ated tools a load factor, column 6, is 


oper: 


used. The load factor is the ratio of 
actual air consumption to maximum 
continuous full-load air consumption. 
Load factors for various tools may be 
obtained from manufacturer or 
from previous experience with the 
same tool in a similar plant. Depend- 
ing on tool and its use, load factor runs 
from less than one to 100 percent. A 
load factor of 100 percent represents 
continuous operation. For common 
tools, load factors range from about 
25 to 70 percent. 

In column 6 list the load factor for 
each tool and device. Factors in Table 
2 represent usual practice and are 
taken from Table 3. They should not 
be used for refinery compressed-air 


system design unless you are certain 
conditions in your plant duplicate 
those in the illustrative problem. Next 
multiply values in column 5 by load 
factors in column 6 and enter the 
product in column 7. By summing re- 
we find that total 
least 2340 


sults in column 7 
air capacity needed is at 
cfm of free air. 

Free air is defined as air at atmos- 
pheric conditions at any specific loca- 
tion. The location chosen when talking 
about compressor the 
compressor itself compressor 
altitude, barometric pressure of intake 


capacity ts at 
Since 


air and its temperature may vary. free 
air does not refer to air under identi- 
Air 


pressor capacity is always expressed 


cal or standard conditions com- 


in terms of free air 


Pressure Required 

To complete Table 2 list the maxi 
mum pressure needed by each tool and 
device in Pressure data 
should be obtained from tool manu 
the same time air con- 
and load Be 
careful when entering pressure needed 
in the table because 
choosing too low a value increases tool 
operating Likewise 
high a pressure throughout the system 


column & 


facturers at 


sumption factor are 


computation 


cost use of too 
raises operating cost hecause it takes 
power to compress air to higher pres 
sures, and power costs money 


Where 


templated in the near future be 


system extension is con 
sure 
to investigate tools and devices that 
will be used. It is possible that pres 
sure requirements may be greater than 
anv of the present tools and the new 
tools will not run satisfactorily on the 


svstem 


Excess Capacity, Leaks 

Few refineries reduce the number of 
air tools used once production units go 
tends to 
svstem 


Instead. tool use 
find that 
demand may quickly equal or exceed 
How rapidly air 


on the line 
increase sO Wwe air 


compressor capacity 
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demand increases depends on a num- 
ber of factors like maintenance sched- 
ules followed, introduction of new pro- 
duction units and extent of tooling 
management approves. Though it is 
not entirely correct to assume that air 
use will always increase, past experi- 
ence shows there is usually a rise in 
demand when the refinery makes ex- 
tensive use of compressed air. So in 
most cases allowance must be made 
for this condition when sizing the com- 
pressor, its piping and receiver. 


Load Riser Factor 


Increased demand is taken care of 
by arbitrarily~assuming a_ load-rise 
factor and applying this to figured air 
demand. This excess capacity factor 
may vary from as little as 5 to 50 per- 
cent, or more. To determine a reason- 
able factor, study past experience with 
previous installations of a similar type, 
future production plans and schedules, 
and all other data giving a key to plant 
growth. For the refinery we are con- 
sidering an excess capacity of 20 per- 
cent appears reasonable because 
growth will be steady but will not be 
exceptionally rapid. Hence, total air 
capacity needed is 2808 cfm. say 2900 
cfm. 

Leaks in system piping and tool 
connections are often assumed by plant 
designers before the system is ever 
installed. This is the “better-be-safe- 
than-sorry” school of thought that has 
grown over the years. There is really 
little justification for increasing com- 
pressor capacity about 10 percent to 
take care of leaks because good air 
piping well installed holds air just as 
tightly as any other well-engineered 
piping holds its fluid. Specify that air 
pipes are to be made tight and kept 
that way and your costs for 
compressed air will dip. Not only that. 
tools will run better because they will 
be supplied air at the right pressure 


power 


To complete Table 2 so it can serve 
record, enter 
total 
Now we are 


as a permanent excess 


factor and system ca- 
last 


ready to choose system type and the 


capacity 
pacity in the line. 


compressor. 


System Arrangement 
In general a compressed-air system 
may be set up within refinery build- 
ings in one of two ways: 1) as a cen- 
tral system, or 2) as a unit system. In 
the central system, Figure 1, one or 


more large compressors are located 
somewhere near the center of the plant 
and piping run to areas needing air. 
In most central systems the piping ar 
rangement is of loop form as shown. 


or closely approximates a loop. 
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Figure 3. Part A shows a typical central supply system for refinery maintenance and repair shops 
Part B shows this same area serviced by a unit supply system 


have two or 
located at 


usually 
compressors 


Unit 
more small 
points where air is needed in the re- 
finery, Figure 2. Where air use is 
limited, a unit system may be identical 
to the central type with the exception 
that the compressor will have less ca- 


systems 


pacity than usually associated with a 
central system. But in general the unit 
system will have several compressors 
interconnected by only emergency 
piping. 

Refinery and petrochemical plants 
differ from any other industries in that 
many operations take place outdoors. 
As a result air supplied these opera- 
tions must be transmitted by outdoor 
piping or supplied by a portable com- 
pressor. In general, air supplied by 
piping that runs to all parts of a re- 
finery comes from a central-type sys- 
tem. This arrangement has certain 
advantages. detailed below, but it is 
not always superior to using portable 
compressors. Since type of compressor 


chosen depends to a great extent upon 
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distribution method, a quick review of 
advantages and disadvantages of the 
various systems will be helpful in 
guiding our thinking. 


Central Systems 


Advantages claimed for central sys- 
tems include: 1) initial cost, dollars 
per cfm, is low 2) operating costs, 
cents per cfm, is low 3) more precise 
controls permit more nearly uniform 
air pressures to be held throughout the 
refinery 4) compressor electrical sys- 
tem is simpler, costs less 5) operation 
and maintenance are easier because the 
units producing compressed air are 
concentrated in one spot 6) where 
power-factor correction is desirable a 
synchronous motor may be used to 
drive compressor, and 7) large com- 
usually have built-in 


pressors more 
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safety devices, an important feature in 
refineries and petrochemical plants. 
Disadvantages cited for central sys- 
tems include: 1) space needed for 
compressor room, especially if future 
expansion is planned, may be exces- 
sive 2) heavy foundations are gener- 
ally needed for large single- and 
double-acting horizontal compressors 
}) with poor soil and difficult erection 
conditions, initial cost of a_ céntral 
system may run considerably more 
than that of a unit system 4) operating 
may be higher because com- 
pressor must run continuously 
though air demand is slight 5) pressure 
loss in the piping of central systems 
may be greater because piping runs 
are longer 6) it is more difficult to 
central 


costs 
even 


increase the capacity of a 
system, and 7) central-system mainte- 
nance periods may shut down more of 


tools than unit-svstem 


the refinery 
maintenance 

A study of these and 
shows that under certain plant condi- 
tions one or more is usually valid. 
However it should be kept in mind 
that the ultimate aim of any system is 
an adequate and dependable supply of 
air at the right pressure with a mini- 
leaks and The ar- 
which economically 
needs is usually the most 
No system is perfect and 


pros cons 


mum of moisture 


rangement most 
meets these 
desirable 

this must be recognized when choosing 


one over another. 


Unit Systems 


Usual advantages include: 1) foun- 


dation, if required, is simple to con- 


does not need extensive 
piles 2) 


struct and 


footings or installation is 
simple because compressor is supplied 
in a completely assembled condition 
pipe electrical 


compressor 


and needs only and 


connections 3) a room 1s 
not necessary 4) pressure loss in pip 
meg is lower when compressor is nearer 


air-using devices 5) operating costs 
are lower hecause compressors may he 
started and stopped as load demand 
fluctuates 6) maintenance is easier and 
less costly because parts are smaller, 
and 7) it is easier to increase plant 
Others could be cited but 


usually are of importance 


capacity 
they 


le ser 


Disadvantages of unit systems that 


have been cited include 1) initial cost 
when figured in terms 


of dollars per cfm 2) operating costs 


may be higher 
are higher because small compressors 
and motors are less efficient than large 


ones 3) unit system control is not as 
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precise as central-system control, re- 
ducing overall efficiency of the system 
1) power-factor correction usually 
cannot be obtained with a number of 
small compressors instead of one large 
one 5) more extensive electrical con- 
trols and wiring is needed 6) small 
compressors may have fewer safety 
devices, and 7) maintenance must be 
carried on over a wider area. 

As before, these advantages and cis- 
advantages are relative; what applies 
in a refinery may not in a petrochemi- 
cal plant, or vice versa. 


Know Your Refinery 


Advantages and disadvantages stated 
here summarize some of the thinking 
of compressor manufacturers. All air- 
compressor firms are most anxious to 
help you select the best unit for your 
conditions. So each of the pros and 
cons given above needs careful analysis 
in terms of your requirements, and 
not the next fellow’s. 

For instance, induction motors fitted 
with capacitors prove more economical 
than motors in certain 
horsepower ranges. Power-factor 
betterment equal to that obtained with 
a synchronous motor can be achieved 
at lower cost. With normal line voltage 
and frequency, modern capacitors can- 
not be overloaded. So unit systems that 
can be fitted with motors of this 
type may prove more economical than 
central systems, especially when com- 


svnchronous 


pressor power needs exceed 100 horse- 
but are less than 1000 horse- 
power. So do not fail to consult an 
electrical engineer before basing dis- 
electrical 


power 


tribution-system choice on 
characteristics 

Another factor we are overlooking 
for the present is use of non-electrical 
drives like steam, diesel and gas en- 
gines. There are refineries where one 
of these types of engines may prove 
more economical than electric motors. 
They will all be considered later when 
discussing compressors. Electric drives 
looked into first because they 
receive consideration before 


were 
often 
other ty pes 


Portable Systems 

Where a compressor may be moved 
from job to job outdoors or indoors 
there is: 1) less initial investment in 
piping, supports, anchors, valves and 
other connecting equipment 2) a lower 
pressure loss between compressor and 
tools 3) greater ease in using tools and 
equipment far from compressed-air 
piping 4) less investment in wiring 
and controls, and 5) fewer halts in 
and construction while 
air piping is being run to the site. 

Disadvantages of portable units, in 
refineries where they can be used 


maintenance 


enough to justify the extra investment, 
are few and minor. Only when port- 
able units stand idle for long periods 
can they be considered a useless invest- 
ment. The general trend in recent 
years has been to use more and more 
portable compressors in large refineries 
for maintenance and erection work. 


System Choice 


Figure 3A shows a plan of re- 
finery repair and maintenance shops. 
As can be seen, the craft shops requir- 
ing air are machine, pipe and welding, 
boiler and welding, electric, instru- 
ment, valve, sheet-metal, carpenter, 
paint, tank-car repair and cleaning. 
These are located in one large build- 
ing as is usual practice in designing 
modern plants. A quick look at the 
plan shows that either the central or 
unit system would be suitable. The 
building is large enough to house two 
or more large compressors without 
sacrificing space needed by repair and 
maintenance departments. If properly 
located with respect to production 
units, this building could serve as the 
central source for compressed air in 
the refinery. If, on the other hand this 
building is far from production units 
(it should not be, however), it can be 
served by a unit system because craft 
shops requiring air have sufficient 
floor space for compressor installation. 

Since this is a new plant we will as- 
sume that the repair shop is relatively 
close to production units and that pip- 
ing runs between shop and the units 
are not overly long. Power-factor cor- 
rection may be desirable at a later 
date because this refinery follows the 
modern trend in using as many elec- 
trical drives as possible to keep steam 
load balanced with respect to electrical 
load. Accurate control of air pressure 
is needed and low operating costs are 
a must. Soil conditions lend them- 
selves to low-cost installation of large 
foundations. Figure 3A shows one way 
of hooking up this system for central 
supply. 

Conditions assumed here may not 
exist in your refinery or the one you 
are designing. If. for example. all or 
almost all the above facts were re- 
versed, we'd find that a unit system 
was best for our needs. Figure 3B 
shows one good way of hooking it up. 
Compressor capacity could be split as 
shown or in any other way that would 
supply needed air at the right pressure. 


Pipe Sizing 
Low air pressure is the bain of all 
poorly run refinery compressed-air sys- 
tems. It is serious trouble causing lost 
time, increased maintenance and re- 
pair costs and lowered efficiency 
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*Nete: Do not interpolate between given values. 


throughout the plant. Low pressures 
caused by leaks, not enough com- 
pressor capacity or wrong use of tools 
can be corrected rather easily. There’s 
really no legitimate excuse for piping 
leaks or for incorrect use of tools. In- 
sufficient compressor capacity may 
only reflect plant growth and when it 
does it is a sign of a healthy refinery. 
But low air pressure caused by incor- 
rectly sized pipes should never occur, 
regardless of refinery size or load. It 
indicates poor engineering and insuffi- 
cient planning before installation. 

Size compressed air pipes so the 
pressure loss between the receiver and 
point of use will not exceed 10 per 
cent of the receiver pressure. Thus 
with a 100-psi receiver, pressure loss 
should not exceed (0.10) (100) == 10 
psi. This means minimum presure at 
tool farthest from receiver will be 
100 — 10== 90 psi. Of course if this 
tool needs a higher pressure to per- 
form at rated output the pipe must be 
sized accordingly. 

Table 4 lists factors useful in com- 
puting pressure losses in compressed- 
air piping. Use them as follows: 

Example: A refinery 6-in. compressed- 
1ir main is to convey 8000 cfm of free 
air at 140 psia. What is the pressure 
loss if the main is 500 ft. long and intake 
air pre ssure at compressor 1s 14.7 psia? 

Solution: Formula to be used with this 
table is: 

P FL/1000 (C) 
where P = pressure loss in pipe between 
entrance and exit, psi 
F=factor from table corre- 
flow and 
pipe diameter 


sponding to rate 


= pipe length, feet 


C= ratio of compression = pipe 


x * 
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inlet pressure, psia, divided 
by atmospheric pressure at 
compressor inlet, psia 
For this pipe F = 125.7, from Table 4 
for 8000 cim passing through a 6-in. pipe 
L = 500 ft. C 140/14.7 9.5, closely. 
Then P = (125.7) (500)/(1000) (9.5) = 
6.6 psi This is a pressure loss of a little 
under 5 percent and would probably 
give good service for most tools 


Approximate pipe size can be found 
with this formula by solving for factor 
and entering table with factor and flow 
rate. Where factor falls between two 
tabulated values, use the larger pipe 
size. 


Piping-System Layout 

There is only one way to obtain a 
good layout for a piping system—by 
sound planning. Experience with many 
refinery air distribution systems shows 
judicious use of about ten rules pro- 
duces better piping systems that last 
longer with less maintenance. Here are 
the rules; use them for new and exist- 
ing refineries as the need arises. 

1) Pitch all piping so it slopes down 
toward moisture trap or drop leg. This 
helps get the water where it should 
be—in the trap or drop leg. It keeps 
it out of air tools where it may wash 
away lubricant and shorten tool life. 

2) Design branch connections so 
they rise off main before running to 
branch line or tool. Water does not 
flow uphill and this rule uses that 
fact to prevent moisture from main 
entering branches where it may do 
more harm than in main. 

3) Size mains generously to take 
care of today’s demands, and tomor- 
row’s, if system capacity is to be en- 
larged. Do not let pressure drop be- 
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tween receiver and last point of use 
exceed 10 percent of the initial pres- 
sure. If possible to keep pressure loss 
less than this, by all means do so. 

4) Use the loop system of distribu- 
tion if a dependable air supply is a 
must at all times. Loop systems cost 
more but insure positive supply. Run 
loop around building exterior wall, 
Figure 3:\, and each shop room, if 
possible. Modern thinking in some 
areas advocates use of unit distribu- 
tion systems feeding a small area. Pip- 
ing cost is reduced and an emergency 
tie of small size between different 
systems permits operation at part load 
when one or more compressors is 
down for maintenance or repair. How- 
ever, it may be some time before this 
idea is adopted in all refineries. 


Planty of Outlets 

5) Don’t try to cut system first cost 
by reducing number of outlets on 
branches and mains. The more outlets 
you use the shorter the hose needed 
and less the pressure drop in the hose. 
Always put outlet at top of pipe, for 
reasons given in Rule 2. 

6) Spot liberal-size receivers at the 
ends of long piping runs and in shops 
where there’s heavy air demand. Re- 
ceivers smooth out pressure fluctua- 
tions during heavy demands. 

7) Overloaded loop systems in ex- 
isting refineries are best remedied by 
running an additional loop parallel to 
the first and interconnecting them at 
several points. The same applies for 
single mains that are overloaded. 

&) Size air outlets to take the typical 
tool used in the particular shop. If 
more than one tool is to be fed by 
an outlet, have outlet large enough to 
pass required air without excesive pres- 
sure drop. 

9) Remember that material costs do 
not rise appreciably when increasing 
pipe size to the next largest available. 
So when you feel there is a likelihood 
of increased air use in the future, by 
all means step up line size to desired 
value, labor cost to install a 3-inch 
line is close to that for a 4-inch line. 

10) Oversize branch lines if you ex- 
pect air use to increase. 

These rules are not to be followed 
blindly. But they are excellent guides 
in planning your distribution system 
for top-notch results. Common-sense 
application will help you get the best 
system possible for your refinery. 
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How to Design a 
Modern Gasoline Loading Dock 


Here are some worthwhile tips that will save money. 


Wayne G. Rolf, 


BEEN 


rasoline 


riven the job of de 
dock Here 


important fea 


YOU'VE 
signing a 
a check list of the 
that should he 
design 
* Speed of loading 
> Minimum 
plant operations 


* Satety 


loading 
tures neorporated mn 
your 
interference with 
of personnel and 
equipment 
» Minim im loadi: 
hirst 
mine the size of the 
transports hold 5000 eallons which is 
ibout 119 barrels. Most people load 
for a period of 16 hours per day 
These two tacts coupled with the vol 
ume of product to be loaded per day 
determines the ze of the dock 


losses 
to do Is deter 


dock. Moder 


The very thin 


Speed of Loading 
The operatin cost of a dock are 
dependent to a reat extent on he 
fast the truck ire vaded. Another ad 
Vantage to speedy loadit is that truck 


usuall ire not vo 


cleared off the p 


drivers who ir en 


ployes cat iv lant 
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I hese 


ilways be expected to be as conscien- 


site in a hurry men can not 
tious about plant safety rules as your 
own staff. In addition. the drivers are 
usually facing a tight delivery schedule 
ind want to be on their 
transport loads 
bout par for the average dock 


way. 


Forty per 16-hour 


day is a 
Be certain that adequate facilities are 
provided for clerks to make out the 
this can 


necessary Otherwise. 


be a serious time 


papers 
consumer. Be certain 
that pumps are adequate to handle the 
Check the piping be 
tween product storage and the dock so 


design volume 


that no unnecessary delays are caused 
bY interruptions in delivery Loadings 

ill oes reach high peak 
levels 


based 


isionally 


equipment design must be 


on these maximum rates 


Interference With Operations 
dock is all im 


interference 


The location of the 
tant in eliminating 

th plant operations. The ideal case 
dock on the very edge 
that truck 


lanes or in 


to locate the 
plant 
does not block fire 
with pl ant traffic 


of the 
traflic 


tertere 


property so 


practical st indpoint however. vou will 


vant to locate the dock as closely as 


possible to existing rundown tanks to 
minimize pipe installation cost and 
pumping expense. Don’t be stingy with 
turnaround space for the trucks. There 
may be as many as four trucks ma- 
neuvering for position at the same 
time. Traffic jams are sure to result if 
a turning circle of at least 200 feet in 
diameter is not provided. A simple 
procedure for clearing the trucks 
through the plant gate will keep this 
heavily-traveled spot from becoming 
a bottleneck. Printed forms that truck 
drivers can sign without dismounting 
are helpful. 


Safety Is Imperative 
The loading dock is potentially the 
most hazardous part of your refinery 
There are some very positive steps to 
be taken to minimize the danger. 
First, provide a foolproof method for 
grounding the trucks to prevent fires 
from static electricity. A conspicuous 
red flag tied to the clip on the ground 
ing wire is a good reminder 
There will be product spills, no 
matter how carefully the loading tech 
nique has been developed. Operators 
must be instructed to halt loading 
operations on all trucks immediately 
This should be an inflexible 


rule: otherwise, some driver may start 


ground 


his truck motor while raw gasoline is 
on the ramp. Convenient water hoses 
should be located at several points on 
the dock so that the spills can be 
promptly washed down. 

Provide convenient ramways or lad 
ders for the loaders who must reach 
the top of the trucks. Establish a rule 
that records clerks are not permitted 
on or in the trucks during loading 
operations. These men are 
“visit” with the truck drivers 

Loading held to a 
very small amount by providing 


prone to 
losses can be 


proper drainage features in the orig 
inal design. Since product spills are 
sure to occur, provision must be made 
for recovering the gasoline. A load 
ing ramp that slopes, from center to 
edge. with two inches of fall per 10 
linear feet provides rapid drainage 
The drainage is collected in troughs 
located on each edge of the driveway 
The troughs are connected to a closed 
sewer which carries the product to the 
plant slop system 

An accurate accounting svstem is 
necessary not only for the product 
that is sold check 


on the amount that “disappears.” Sev 


but to provide a 


eral manufacturers offer a varity of 


accurate automatic metering devices 


as simple as the household 


dev ces 


Some are 


water meter others are complex 


electrical 
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Gear Puller trom Wrenches 
Was nce 


* 
72 THREROEO HOLE 





ae 


removed 





—— | 





nal pull 


eo 


puller 


— 


Reterring 
lrawing, part 
A" is a No, 14 Stull 
son pipe wrench jaw 
and part “B”" isa No 
16 Stillson pipe 
vrench jaw. Part “‘ 
nsists of a Y%-incl 
It, 6 inches in 
th, together wit! 
hex nuts 
In use, the puller 
aws are slipped over 


the upling and the 








knurled nuts on the 
aws are adjusted 
intil the bar is par 
allel with the cou 


pling. Pressure is ap 








plied by turning the 

center bolt against 

the center of the 

pump shaft until the 

frozen coupling is 

removed. This puller 

may also be used to GEAR PULLER 


remove frozen gears and pulleys 
-Second Prize, Class A, by Tom 
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Corporation, Sunray, Texas 


Unplugging Pressure Taps 


A’ ONE refiner’s catalytic cracking 
unit, a novel solution has been 
found for the problem of plugged pres- 
sure taps. The taps become plugged due 
to the accumulation of catalyst fines in 
the pressure gage lines. Occasionally a 
controlled amount of purge air can be 
used to blow the fines from the lines 
More often, the entire manifold must 
be cleaned. To do this without disturb- 
ing the operation of the unit, follow 
these steps: close the block valve, re- 
move the purge air connection, and 
install a shop made drill with a packing 
gland as shown in the photograph. After 
opening the block valve, the line can be 
rodded out with the spade-tipped drill! 
hus the pressure tap manifold can be 
cleaned out and placed back in service 


in a very short time 


Adjustable Pipe Vise 


The best tools are those that are easy 
to use, The adjustable pipe vise shown 
in the illustration will pay dividends in 
machinist manhours 

Here's how to make the vise. Attach 
to the work table two metal runners 
which can be cut from your supply of 
bar stock tolt the base plate to the 
table and weld the runner to this plate 
The front vise is bolted to the work 
table. The movable vise is attached to a 
steel plate which slides on the runners 

This device makes it possible to rig 
idly clamp both ends of a section of 
pipe. The workmen can bear down as 
hard as necessary with no danger of 
breaking the jaws of the vise clamped 
to the table, since the stress is evenly 
divided between the front and rear vises 


“Geor Puller From Wrenches” is a prize 
winning “Operation Kinks” from the Pan- 
handle-Plains Regional Meeting of NGAA, 
Amarillo, Texas, November 20, 1951 
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Figure 1 (left). Crude distillation atmospheric tower. Figure 4 (right) 
Kerosine end point Histogram. (Figure 2 on next page.) 


Applying Statistical Quality 
Control to Crude Oil Distillation 


¢ Yields and quality of products are increased 


* Output of the unit is increased 


* Operational changes are minimized 


A. C. Dorenfeld,' L. J. McGovern’ and G. W. Wharton’ 


STATISTICAL quality control 
methods are finding increasingly wider 
applications in many industries. It is 
applied widely in the chemical in- 
dustries and in the study of the flota- 
tion process.’ The wide applicability 
of these methods for analyzing var- 
ious industrial resulted in 
the present investigation of its useful- 
ness to the petroleum industry. The 
present analysis demonstrates the 
utility of the method for the control 
of pipe still operations. 

Considerable difficulties are ex- 
perienced in adjusting the operating 
conditions for obtaining cuts of de- 
sired widths. Data from operation of 
a crude oil fractionating tower were 
used as the basis for this work. The 
kerosine fraction was chosen for de- 
tailed analysis. A brief sketch of the 
still is shown in Figure 1. 

Statistical methods consist of estab- 
lishing the present operation on the 
basis of past history. It is the applica- 
tion of the laws of chance to industrial 
production. 

Statistical analysis uses several 


processes 


1 With School of Mines, University of Ala 
bama, University, Ala. ? With Refining Division 
Magnolia Petroleum Company, Beaumont 
Texas. 


December, 1952 


terms, which are explained below:* * 


1) Distribution is represented by a plot 
of frequency of observation versus 
physical measurement of the ob- 
servation 
Mean or average is the line which 
divides a distribution area in ex- 
actly equal parts. It is the moment 
of the data about the origin. 
Variance is a measure of variation 
about the mean. It is the second 
moment of the data about the mean 
Standard deviation is the square 
root of the variance 
Population or universe, is the in- 
finite number of observations that 
could be made measuring one par- 
ticular variable. The greater the 
number of tests the closer the ap- 
proach is to the population. The 
mean of the universe is denoted by 
m, and the standard deviation by ¢ 
Sample is a finite number of tests, 
n, drawn from a population. Each 
sample will have its standard devia- 
tion, s, and average, x. 


In applying the statistical methods 
to the still operations, distillation data 
for eight months on East Texas crude 
oil were collected. The applicability 
of the method for estimating the end 
point of kerosine is discussed below. 
The method of analysis was as 
follows: 


A Gulf Publishing Company Publication 


1) An equation was developed, using 
only the physical measurements at 
the still, which predicts the end 
point of kerosine for one particular 
target 
A method 
of the above 
targets 
\ quality control scheme developed 
to show when variations are due 
to chance, or when the variations 
are due to assignable causes 


the use 
various 


for 
for 


dev eloped 
equation 


The equation for this still and crude 
oil was developed from data obtained 
during a two-week run, consisting of 
43 observations. The target was a 
535 F. end point kerosine. The equa- 
tion is: 

Estimated Kerosine EP = 0.858 (per- 
cent gas oil yield) + 5.497 (percent 
kerosine yield) + 0.581 (kerosine 
draw temperature °F.) — 0.321 (per- 
cent reduced crude) — 3.539 (percent 
gasoline yield) + 305.223 (1) 


The standard error of estimate of 
this equation is 6.185 F., EP. 

For different end-points, the equa- 
tions’ constant (equation [1]) is 
changed according to Figure 2. using 
Line B. 

The statistical quality control 
scheme consists of obtaining a prob- 
ability ellipse using the equation and 
observed data. The use of this ellipse 
and the equation in the statistical 
quality control of kerosine at the 
pipe still is best explained by referring 
to Figure 3. 

The limits for the use of the equa- 
tion for the estimated end points are 
(b) to (a). Similarly, the limits for 
observed (laboratory) end points are 
(f) to (e). The average is point (g, c). 
The use of this chart is as follows: 

From the physical conditions of the 
still, using the empirical equation or 
a nomograph, the estimated end point 
is calculated. 

If this calculation falls between 
limits (b) and (a), insofar as can be 
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Line A- Derived from Equotion (1), 


Universe EP - 535 


Constont for Equation 
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; v 5 
| 
4 Line B-Derived from Dota and Equotion (2) | 


Observed End Point, °F 








=o a 
565 575 585 


Average End Point of Universe 


Figure 2 


statistically determined, the equation 

If the target is 
535 endpoint (line c), then the op- 
erator can adjust temperature, kero- 
sine yield, gas oil vield, ete.. to obtain 
The labora 


is) 


can be used accurately 


the estimated end point 
end point will be 
(t) but will average 
the long run. 


tory between 


and {@) over 
If the calculation, using the physical 
then an 
variation exists 

has become 
radically 


variables, yields (i). assign 
able cause for the 
that is, perhaps a 
faulty: the 
changed; error in computation; ete. 

If the calculation id) 
then a sample sent to the laboratory 
must give an observed value between 
Zand Y. As long as this is maintained 
then the laboratory and physical pipe 


meter 
crude has 


‘ ields line 


agreement 
and the 
is an 


still variables are in 

If the observed value is X, 
(d). then there 
for this 
the entire operation 1s definitely in a 


estimated is 
issignable cause variation 
different universe 

When points estimated 
observed, fall outside the probability 
ellipse of Figure 3. then the 
should be able to find something 
wrong with the process 

It should be noted that this scheme 
ties the laboratory to the pipe still as 


either or 


operator 


one process, and both must operate in 


me universe. In so doing, there is the 
possibility of an estimated end point 
being 530, but the true end point be 
ing nearer 500. for certain conditions 
of tower efficiency, crude change, et 
This case represents operation outside 
the usual of 


efficiency, therefore, 


universe, change crude, 
et 


assignable causes exist that are suscep 


tower and 
tible to correction 

Thus the primary purpose of statis 
the 
separation of chance causes from as 
This separation defi 


tical quality control is achieved 
signable causes 
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Calculated End Point, °F. 
(From Equation) 


Figure 3. Control Chart Estimated end point vs. observed end point 


nitely points out to the operators, sup- 
ervisors and management. when the en- 
tire operation 
still—is operating smoothly, or when 
a definite, correctable change has oc- 
( urred. 
Applicability of Statistical 
Equations 

The data of the 535 F. end point 
period are plotted in Figure 4, in the 
form of a histogram. For comparison, 
a normal distribution curve is super- 
imposed on the histogram. This graph 
shows that the distribution of the ob- 
served end points is approximately a 
normal distribution. Another factor to 
he these end 
points is whether they are the result 
a chance. distribu- 


determined concerning 
of a random, i.e 
tion. Consider Figure 5. 

A rough test for chance in a time 
series, is that it should contain twice 
as many reversals (one point reversing 
the trend of previous points in the 
graph) as sequences. In this case the 
ratio is 1.53. This there is a 
fair degree of chance in the process as 
It also means that there 


now 


means 


now being run 
is some physical control in the proc- 
that it is not completely random. 
indus- 


ess 
This is reasonable, since every 
trial process must have physical con- 
trol. Statistically, this is an objection. 
but practically, it has been handled as 
a difficulty in application of statistical 
methods to controlled industrial 
proc esses. 

As a limit, the worst inaccuracy is 
11 at 3o limits and for ap- 
proximately normal distributions is of 


percent 


the order of 5 percent. 


Application of Equation to 
Different Targets 
Equation (1) was obtained from the 
equation for the following family of 
planes, derived from the operational 
data 


laboratory and pipe 


O.858302X, 
0.580624X 
3.539340 
end 
end 


Equation (2) X 
5.497 346X, 
0.320884 X, - 

Where Xe 


(estimated point) — 


(average point) 

X (percent yield gas oil) - 
(average percent yield 

oil) 

yield kerosine ) 

percent yield 


gas 
(percent 
(average 
kerosine) 
(draw 
(average 
perature) 
(percent yield gasoline) 
reent yield 


temperature) 
draw tem 


(average pe 
gasoline) 
(percent ye Id reduced 
crude) (average per 
cent yield reduced crude) 


Equation (1), was obtained by substi- 
tuting the appropriate averages, de- 
rived from substantially one universe 


operation, i.e., 535 F. end point kero- 
sine, in Equation (2). Thus, Equation 
(2) is a general equation of a family 
of planes relating the part that each 
independent variable plays in the final 
estimate of the dependent variable. 
for each universe. However, Equation 
(2) was developed for linear relation 
ships in one universe. Should the re 
lationships in different universes not 
be linear. or of the same degree of 
linearity, i.e., the imaginary slope of 
the six-dimensional plane would vary 
among universes. Direct application 
of Equation thus might lead to 
serious error. 

The constant of Equation (1) is 
105.233, for a 535 F endpoint (aver 
age) universe. To use this equation for. 


(2) 


say, a 558 F endpoint universe, we 
need only add to the constant (558- 
535) or 23 F., if the same degree of 
linearity holds among the several vari- 
ables at this different universe. This 
would give a constant, for the 
553 F. universe, of 328.233. To check 
this reasoning. ten points were selected 
from data that appeared to be in 


new 
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a 558 F. endpoint universe. Averages 
of the variables for the general Equa- 
tion (2) were obtained, and the con- 
stant for a new Equation (1) was 
calculated. This was 319.7, or 8.5 F. 
lower than by merely adding the dif- 
ference between the universe averages. 
Similarly, two other universes were 
selected, and the results are shown in 
Figure 2. 

Referring to Figure 2, it shows that 
the “constant” for Equation (1) varies 
with the universe target. Instead of 
using the difference between targets 
as part of the constant. one can use 
the constant determined by Line B. 

To test the utility of Figure 2, four 
high endpoint observations and their 
respective physical pipe still variables 
were used to estimate the end point. 
The results are in Table 1. 


TABLE 1 


Estimated Observed 


Constant 
3 End Point End Point 
F. F. 


Target for Eq. 
F. 





584 
574 
568 
560 


The relationship between two vari- 
ables, each drawn from a_ normal 
universe is represented in three di- 
mensions by the normal surface of 
Figure 6. 

X and Y represent two observations 
of two related variables. and Z the 
level of certainty within which obser- 
vation (X, Y) will fall. Planes repre- 
senting 99.7 percent, 95 percent and 
50 percent, ete.. probability, can be 
passed through this surface, parallel 
to the X-Y plane, vielding ellipses at 
the intersection between the planes and 
the normal surface. Since the universes 
we are dealing with are not normal. 
the probability of 99.7 percent is re- 





Observed End Point, °F 
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Figure 5. Kerosine end points. 


duced to a minimum 
of 89 percent. Thus. 
the actual probability 
is between these two 
probabilities. 
The method for 
getting the limits of these ellipses is 
as follows: 
From tables, the following prob- 
abilities for normal distributions are 


obtained: 


Percent Fochaneits of 
Points Falling within Ellipse »? (chi square 





99.73 11.8290 
95.00 5.9915 
50.00 1.3863 


The equation for the ellipse is: 


where: 








| \ 
+ 


hel 


Figure 6 (left 
Normal surface 


a 


correlation coefficient between x 
and y 


standard deviation of abscissa 


data 


standard deviation of ordinate 
data 


and the semi-axes of the ellipse are: 


x 


Vb 


The major and minor axes pass 
through the average (x.y ). The major 
axis makes an angle a@ with the ab- 
scissa, determined by the equation: 


> 
2r 0, @, 


¢," — 6," 


Using the above method, Figure 7 
was obtained. These are 99.7, 95, and 
0 percent probability ellipses using 
estimated endpoint versus observed 


endpoint for the X-Y plane. 
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Figure 7. Proba- 
bility ellipses esti- 
mated end point 
vs. observed end 
point 
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Figure 8. Use of probability ellipse operation for 535-F. E.P. kerosine 


The meaning of these ellipses is 
that if the pipe still operator sets the 
physical variables so that the estimated 
endpoint is, say, 535 F., the range of 
laboratory values for 99.7 percent 
limits will be 521 F. to 549 F. or 
535 F. + 14 F. Should a laboratory 
sample endpoint go beyond these limits 
then something is definitely different. 
Either 1) the pipe still is operating 
under different conditions or 2) the 
laboratory analysis is wrong. The im- 
portant point is that something is 
definitely different. 

If 95 percent limits are used, then 
the range for laboratory values would 
be 524 F. to 546 F., 11 F. As long 
as values are obtained within these 
limits, then no assignable cause could 
reasonably be found in the entire proc- 
ess (laboratory and pipe still) as a 
unit and therefore, changes at the pipe 
still are unwarranted. 


or = 


Referring to Figure 7, Points 1, 2. 3 
and 4 were obtained. Points 1 and 2 
show estimated endpoints outside the 
limits of the universe. This means that 
the operation has an assignable cause 

which indeed it did have. 
the operators at the time had difficulty 
with the kerosine color and so lowered 
the endpoint for a brief period. The 
No. 1 observed endpoint checks the 
fact that the operation was outside the 
usual universe for the period. 

Point 2 indicates that the laboratory 
and pipe still are not 
drawn from the same universe as the 


hecause 


observations 
original 535 F. endpoints. 

Point 3 shows an estimated 
point that is within the limits of the 
universe, but the observed endpoint is 
not. In the course of operations, such 
a result would call for an analysis of 
the process. 

Point 4 is similar to 3, except that 
it is between the 95 and 99.7 percent 
limits. The economics are such that in 
spection and occasional re-sampling 
are relatively inexpensive, so that 


end- 
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Point 4 would be as thoroughly in- 
vestigated as Point 3. 

This article has shown that the 
laboratory endpoints and estimated 
endpoints can be tied together by the 
probability ellipses. How do the pipe 
still variables enter into the control 
scheme? From the equation, it can be 
seen that the estimated endpoints are 
influenced by several variables con- 
trollable by the operator, i.e., percent 
yields of products; draw temperature. 
However, the percent yield for a given 
endpoint gasoline, is not controllable 
by the operator but is a function of 
the type crude oil being charged as- 
suming constant fractionating effi- 
ciency. Thus if a substantially different 
crude oil shows up at the pipe still, the 
equation takes this into account be- 
cause the equation has a factor 

3.539 percent yield gasoline. An 
out-of-universe estimated endpoint. 
which a marked change in gasoline 
yield could cause, would call for ac- 
tion by the operator. 

However, as the crude oil varies 
slightly, adjustments can be made in 
the various draws and temperatures, 
according to the equation, and keep the 
estimated endpoint at the desired point. 
Although the laboratory values will 
vary over a range because of the error 
of the test as well as that of the pipe- 
still, the average value will meet the 
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Figure 9. Probability ellipse, groups of two 
observations 
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desired one very closely. 

Figure 8 illustrates the use of the 
empirical equation and the probability 
ellipse of Figure 7 for 535 F. end- 
point kerosine target. 

A further refinement of the ellipse 
demonstrated in Figure 7, is to use 
averages of two estimated endpoint 
observations and two laboratory end- 
points. This would not mean more 
total laboratory observations—if less 
frequent observations are made, but 
those that are made are closely spaced 

say two hours—Figure 9 shows the 
95 percent probability ellipse that 
would result for averages of groups of 
two observations: 

For a 535 F. endpoint setting, the 
laboratory observations would range 
from 529 to 541 F. or + 6 F. at 95 
percent action limits. This is practi- 
cally the limit of accuracy of single 
laboratory endpoint observations. 


Advantages in Using Statistical 
Quality Control 

The advantages to be gained in ap- 
plying quality control are: 

1) Major changes of the oper- 
ators of the unit will be at a mini- 
mum. Changes need only be made 
when definitely not due to chance, 
but due to assignable, proveable, 
causes. 

2) Minor changes can be ef- 
fected by using the empirical 
equation. The laboratory thus 
becomes only a check. Minor 
changes can be made hourly. 

3) Major changes (for differ- 
ent endpoint) can be made rap- 
idly in a predetermined pattern, 
using the empirical equation. 

4) Units will thus yield a more 
constant grade of product. 

5) Constancy of product will 
lessen errors in the blending of 
gasolines, heating oils, ete.— 
hence lessen giveaway. 

6) Difficulties can be observed 
before they become serious— 
thus if observed endpoints and 
calculated endpoints are outside 
control limits for several tests, 
then a thorough investigation is 
in order. Perhaps fractionating 
efficiency has become impaired, 
or the meters are faulty, ete. 

7) Investigations, which are 
costly, are limited to only those 
times when the chances are 95 
times out of 100 that a cause will 
be found for the discrepancies. 


ACKNOWLEDGMENTS 
The authors are indebted to Magnolia Pe- 
troleum Company for permission to publish 


this article 
BIBLIOGRAPHY 

1 Introduction to Mathematical 
P. G. Hoel, Wiley 

2 Statistical Quality 
McGraw-Hill 

* Mining Engineering, A. C 
cember, 1951 

* Engineering 4 Mining Journal, A. C 
feild and M. H. Dorenfeld, July, 1961 


Statistics, by 
Control, E. L. Grant, 
Dorenfeld, De- 


Doren- 


Petroleum Refiner—V ol. 31, No. 12 





Evaluation of Radiant Heat 
Absorption RatesinTubular Heaters 


Part Ill. The relative radiation heat absorption 
characteristics are calculated and discussed. 


L. A. Mekier' and R. S. Fairall* 


CROSS SECTIONS of the basic 
types of tubular heaters most com- 
monly used for processing fluids are 
shown in Figure 13. These heaters can 
be divided into two main groups: 
heaters with horizontal tubes and heat- 
ers with vertical tubes. The horizontal 
tube heaters can be subdivided into 
two sub-groups: chamber heaters, with 
a cross section approaching a square 
with the tube banks along two or 
three sides of the perimeter and cellu- 
lar heaters in which the height is 1.5 
to 2.5 the width with tube banks along 
the roof and the side walls or the ver- 
tical center line of the structure. Ver- 
tical tube heaters are normally cylin- 
drical in shape with the tubes around 
the circumference. 

Heater Types A and C were quite 
popular in the past and there are 
quite a few of them in operation but 
only a few of the recently built heat- 
ers are of these types. One popular 
type of chamber heater is not shown 
on Figure 13. This heater is similar 
in cross section and tube bank ar- 
rangement to Heater B except that 
both side walls have banks practically 
the full height of the walls, including 
the dotted tubes shown, and there are 
two rows of roof tubes. The gases 
leave the heater through the roof. The 
second row of roof tubes is covered 
by tiles which form narrow concentric 
paths along the backs of the tubes to 
distribute the gases and to apply an 
appreciable convection compenent to 
the tubes in the second row. However 
the first row of the roof bank and the 
side wall banks are substantially radi- 

1 Consulting Engineer. Palio Alt, Cal, Con 
sultant, Petro-Chem Process Company and 
Petro-Chem Dev. lopment Company, New York 

2 Stanford University, Palo Alto, Cal. Present 


address is McCullough Motor Corporation 
Los Angeles. 


ant banks and the radiant heat ab- 
sorption characteristics of these banks 
are quite similar to the roof and the 
left hand side bank of Heater B. Of 





Symbols 

\ = Area sq. ft 

F A= Effective areas, sq. ft 

Ar, Aw, Aw ..= Area of rera- 
diating refractories 

Ay, An Area of cold planes or 
tube banks 

F = Shape Factor 

Fes Gas emissivity, direct radia- 
tion to cold surfaces 

Fr, Fen. . Relative emissivity 
of a refractory to cold surfaces 
Ar Au 

Fay, Fan Combined emis- 
sivity of gases by reradiation 
from refractory A; to cold 
planes A;, Au 

Pr, Pr Surface emissivities 

Q = Quantity of heat, Btu/hr 

In equations 

QO: Liberated heat, Btu/hr/sq 
ft. of effective area 

Q, = Residual heat of gases 

Q, = Radiant heat transfer 

In Examples, Table 4 and discus- 

sion 

Q, = Liberated heat, Btu/hr/sq 
ft. of plane of cold surface 

Q, = Equivalent liberation for 
Figure 3 

©, = Equivalent absorption from 
Figure 3 

Q. = Radiant heat absorption, 
Btu/hr/sq. ft. of circumterence 
surface 

R Distance between centers of 
elements of radiating planes, ft 

T= Temperature R. or F. as 

noted 

» — Flame burst temperature 

1 Equilibrium gas temperature 

: = Temperature of heat absorb 

ing surface 

Tr Equilibrium temperature of 
refractories 

¢@ = Equivalent angle of incidence 
= Angle betweerr normals to-ele- 
ments of radiating surface and 
their respective distances, R. 


r 
T 
T 
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the cylindrical heaters, Types J and K 
are the most popular. The distinguish- 
ing feature of these types is the “cone” 
at the top which acts as a reradiator’ 
and means for directing the gases 
leaving the heater to the periphery. 
Heater J is the “all radiant” type. In 
Type K the upper ends of the tube 
are in the path of the gases leaving 
the heater and have normally finned 
or studded extended surface. 

In all heaters, except Type G, the* 
tubes are irradiated from one side 
and the effectiveness of the banks, p, 
in Equation (7), and the pattern of 
Hux distribution around tubes are as 
shown in Column 1 of Table 1 and in 
Figures 5A and 8. The effectiveness 
and the flux pattern of the main bank 
in Heater G are as shown in the sec- 
ond column of the table and in Fig- 
ure 7B. 

Table 4 gives relative radiant heat 
absorption characteristics of typical 
heaters as shown on Figure 13, calcu- 
lated by the procedure in the exam- 
ples used for planes in a parallele- 
piped. The width and height of the 
heaters as tabulated are representa- 
tive of those most commonly used for 
heaters with 1000 to 1200 square feet 
of projected area of the tube banks. 
The length of tubes in one heater of 
each type was adjusted to obtain this 
area, so that with a given liberation 
per square foot of this area, items 6a 
and b, the heaters have the same total 
heat liberation, and total surface. 
Heaters with postcripts 2 and 3 are 
included to illustrate that, within the 
range shown, changing the tube 
lengths does not materially affect the 
characteristics of a heater. 

The shape factors of slightly in- 
clined banks, such as in Heater D, 
were determined by using the projec- 
tions of these banks on the respective 
vertical or horizontal planes. The 
shape factors of inclined planes in 
Heaters E and G and of the bases, 
roofs and cones in cylindrical heaters, 
were obtained by graphic integration 
of basic relationship (17). Where a 
tube bank covers most but not all of 
the refractory behind it, such as the 
floor bank in Type C, the shape factor 
of the plane area of the bank and not 
of the refractory was used in deter- 
mining the relative emissivity of the 
bank and other refractories and the 
small amount of reradiation from the 
bare portion of the refractory behind 
this bank was neglected. Where a 
bank leaves an appreciable portion of 
the refractory uncoyered, such as the 
rside wall bank in A, the. shape factor 
of the bank was determined as the 
difference between the shape factor of 
a plane the full height of the side 
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Figure 13. Schematic cross sections of tubular heaters. A, B, C and D are chamber heaters. Dotted 
circles in walls indicate alternate burner arrangement 


with the 
portion of 


vall, and that of 
height of the 
the wall. The 
diation from the uncovered portion to 
other banks was added to the total 
emissivity of the banks 

All refractories 
their equilibrium temperature T,. ex 
cept the floors in heaters B,D. F. H 
und J. the wall in EF. the side 


walls in G and the cones in J 


a plane 
uncovered 
emissivity due to rera 


were assumed at 


center 
which 
were assumed at the equilibrium gas 
these refrac 


temperature T,, because 


tories either contain a large number 
of burner blocks or are washed by the 
stream of gases. Optical meas- 
urement of temperatures of refracto 


ries in these heaters indicate that this 


main 


assumption is reasonable and conserva 
tive and gives calculated overall radi 
ant heat absorption rates close to rates 
calculated from the heating curves. 
The method explained in the ex- 
amples was used to determine the 
values in the table, except that Q, is the 
rate per square foot of circumferential 


surface of tubes in a single row spaced 
on two diameters. An effectiveness of 
0.88 from Figure 8 was used for the 
plane of the single row tube banks, 
0.98 for plane of double row bank 
and 0.70 for the first row of a double 
row bank and the circumferential rates 
were obtained by multiplication of 
items (5) by these effectiveness factors 
as shown in notes 7 and 8 of the table. 
rather than by using them in Equation 
(7). Within the range of the values of 
(5) on the table. this does not ma- 
terially affect the values of circumfer 
ential rates in the table, and very mate 
rially simplifies the arithmetic. 

Table 4 shows that the total com 
bined emissivities and particularly the 
emissivities due to reradiation from re 
fractories ‘item 5 minus item 4) of 
chamber heaters are considerably 
lower than in cellular heaters E, G and 
J. This is due to higher ratios of total 
refractories and particularly the “hot” 
refractories to the cold fraction in F. 
G, and J, and to the geometric relation 
ship of the hot refractories and the 
tube banks which give high shape fac- 
tors. The combined emissivities and 
emissivities due to reradiation in Heat 
ers F and H are considerably 
than FE, G and J. 
lower ratios of total and hot 
tories to the cold fraction, and lower 
shape factors between the hot refrac- 
tories and main banks. The total emis- 
Heaters F and H are also 
chamber heaters. 


low er 
much 
refrac 


because of 


sivities in 
lower than in the 
mainly because of lower gas emissivi- 
ties than in the chamber heaters. 

In cylindrical heaters gas radiation 
and reradiation from refractories are 
uniform along a horizontal plane so 
that even with slight differences from 
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Figure 13. Schematic cross sections of tubular heaters; E, F and G are cell heaters; H is cylindrical heater with flot roof; J, a cylindrical heater with 
cone roof (all radiant); and K as J, with integral convection surface. Dotted circles in end walls indicate alternate burner arrangement 
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plane to plane the whole bank has 
uniform total combined emissivities. In 
Heaters A and C the emissivities of the 
two banks are equal because of sub- 
stantially symmetrical arrangement of 
the banks with respect to refractories. 
In B and D the main reradiating re- 
fractory, the hot floor, radiates more 
to the parallel planes of the roof and 
the hip banks than to the walls which 
are at right angles. The combined emis 
sivity of the roof bank is sufficiently 
greater than in the wall banks to af- 
fect the slope of the heating curve. In 
addition the roof bank in D is in the 
path of the main flow of gases so that 
the difference in radiant heat transfer 
rates into the roof and the wall banks 
will be further increased by the con- 
vection component superimposed upon 
the roof bank. Cell Heaters F, F and 
G have appreciable differences in emis- 
sivity of the individual banks. How- 
ever, in E and G the main flow of 
gases is over the banks with low emis 
sivity so that the convection compo- 
nent superimposed upon the banks 
tends to equalize the total heat ab 
sorption by the banks. In F the gases 
pass over the bank with highest radi- 
ant heat absorption rates so that, as in 
D. the convection component increases 
the difference between the total rates 
to the roof and to the walls. 

Item 8e of the table shows that with 
the same total liberation, Q, 30,000, 
and total surface, Q, in E, G and J is 
approximately 10 percent greater than 
in the chamber heaters and in F and H. 
and Item 9 shows that these greater 
rates are obtained with approximately 
100 F. lower equilibrium gas tem- 


6.5x 15024 5xl5x40 


6.5x15%3 


peratures. 

Item 10 gives the values of Q, for 
the different heaters obtained from 
Equation (5) when T, 1500 F.. 
T; $400 F.: T 900 F. and Q, 
30.000. Q, varies from 10.600 to 6700. 
which is a significant difference in it- 
self. The values of Q, also show that 
to absorb a specific portion of liberated 
heat, represented by cooling the gases 
from 3400 F. to 1500 F. in Item 10. 
heaters with low combined emissivities 
must have more radiant heat absorbing 
surface than heaters with higher emis- 
sivities. For example, taking Heater ¢ 
with combined emissivity of 0.77 and 
average absorption of 8500 as the 
median, J will require approximately 
25 percent less, and H approximately 
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5 percent more surface than C. 

Item 11 of the table shows that with 
the same rates of radiant heat absorp- 
tion, Q, = 9500, T,, which is also 
the theoretical temperature of the gases 
leaving the radiant section, will vary 
between 1660 and 1470 F. In heaters 
A, C and H, where, theoretically at 
least, the tube banks are out of the 


dimens 
Diameter x height 
*L. H. Wal 
*R. HH. Wall 


TYPE OF HEATER 
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path of the main flow of gases, higher 
T, mean only that larger convection 
sections or air preheaters are required 
to obtain a certain overall efficiency of 
the heater. Where the main flow of 
gases is definitely over some particular 
bank such as the roof bank in heaters 
D and F the superimposed convection 
from high temperature gases may make 
this bank a “hot spot” and cause op 
erating difficulties 

The values in Items 10 and 11 were 
obtained by energy, balance of Equa- 
tion (5). They cath be derived quite 
closely from Figure 3 in this manner 
For Item 10, Heater A, with Q 
40.000, T; 100 and T 1500. in 
stead of 1655, Q,, the absorption from 
Figure 3. 
a black body emissivity of 0.95 
for Figure 3, is 19.400. Q, in C. Item 
7a. is 22.000 from which, with T 
1500, 


00, which converted to 


is 18, 


used 


9500 19.400 
On >? 000 X41 
With Heater B as an example for 
obtaining Item 11 and using the same 
conversion procedure with Q, = 9200. 
920) * TF 


O71 4 UH 


ORR & 2 Oos 


24.300. 
1600 


with Q 
900, T 


From Figure 


Tr 3400 and T 


Figure 3 and the emissivities in 
Table 4 can be used for approximate 
evaluation of changes to existing heat 
ers. For example in Heater C it is 
desirable to reduce the rates while 
maintaining the same total absorption 
in the radiant section. What would be 
the effect of adding a single row bank 
6 feet high, along the top of the firing 
wall of the heater? Before the changes 
) 0,000 and Q = 11,800. The 
emissivity of the bank and the 
existing banks are close enough so that 


new 


the average emissivity of the heater 
will not be affected by the addition of 


Table 5. Flux distribution around circum- 

ference of tubes in single row with and 

without bofies. A—Conventiona!l; B—With 
baffles. 


Reradiation 


Direct A 


1 
12 
Total 


Average 


Direct radiation 0 65% 
Reradiation A = 0.225. B 132 
Total A = 0.883 B= 0.0m 
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Figure 14. Schematic arrangement of reradiating and gas distributing baffles. (Patent applied for.) 


the new bank. The procedure of calcu- 
lating the average emissivity with a 
bank of any emissivity. using 
Heater C as an example, is 


new 


0.78) +- (15 X 40 & 0.77) + 


(6 * 40) + (15 & 40) + 


(6 *& 40 


The ratio of effective areas of the tube 
banks with and without wall banks is 


6 121 


liberation, Q,, with the ad- 


and the 
ditional bank 
49,000 0.77 


0.77 X 1.2 


40,300 


From Figure 3, with a liberation of 
10.300 and Ty and T, as before, Q, 
23.500 as against 27.200. The new 
rates 
11.800 & 23,500 
»7 1M) 10,400 

The values of circumferential radi- 
ant heat absorption rates as given in 
Items 8 and 10 of Table 4 are those 
obtained from the combined source of 
direct radiation from and re- 
radiation from refractories facing the 
exposed half of tube circumference, 
with the relationship between absorp- 
tion rates by the exposed half and 
the shielded half as in Figure 8. and 
with intensities of flux distribution as 
in Figures 5 and 7 and Tables | and 2. 
With single row tube banks irradiated 
from one side the exposed half of the 
tubes absorbs approximately two- 
thirds of the total and 90 percent of 
direct radiation from the source, so 
that the refractories facing the exposed 
half of the tubes affect primarily the 
absorption by this half 

As shown in Table 1, with a plane 
surface facing the shielded half of the 
tubes, 0.658 of the available radiation 
from the source, 


gases 


is absorbed directly 


(14 
(14 & 40) 


primarily by the exposed half. The 
residual 0.342 passes between the tubes 
to the refractory plane behind the 
tubes and 0.225, or approximately 66 


0.77) 


40 * “ 
0.77 

percent, is reradiated by this plane 

primarily to the shielded half, while 

0.117 is returned back to the source. 

A study of shape factors between 
curvilinear surfaces indicates that the 
effectiveness of the shielded half of the 
tubes can be materially increased by 
replacing the planes behind the tubes 
with curvilinear radiating baffles. 
Figure 14 shows a recently developed 
arrangement of such baffles. With the 
proportions shown on the figure. a 
graphic integration of Equation (17) 
indicates that the baffles will reradiate 
approximately 95 percent of radiation 
falling upon them, thus increasing re- 
radiation by the refractories behind the 
tubes, from 0.22 to 0.32 and the total 
effectiveness of a single row bank from 
0.88 to 0.98. or approximately by 11 
percent. 

Table 5 shows a comparison of flux 
intensities as given in Column 1 of 
Table l for a plane facing the shielded 
half of the tubes, with those obtained 
with baffles. Figure 15 shows a com- 
parison of flux distribution patterns 
with and without baffles and the in- 
crease in total flux the baffles 
are out of the path of flow of gases 
and are at the equilibrium tempera- 
ture as per Equation (11). When the 
baffles are spaced apart, as shown in 
Figure 14 and the leave the 
heater thru the space between the 
tubes and the baffles, the baffles be- 
come a “hot” refractory with a con- 
siderably higher intensity of reradia- 
tion than at equilibrium temperature. 
Also, the gases flowing around the 


when 


gases 
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tubes impart a convection component 
to the shielded half of the tubes so that 
with gases flowing over the baffles the 
increase in total heat absorption rates 
by the full circumference of the tube 
may be 15-20 percent, without increas- 
ing the maximum rates at Point | of 
the flux diagram. 

The baffles can be used in any type 
of new or existing heater with single 
row tube banks irradiated from one 
side as a refinement to substantially 
increase the average circumferential 
rates by increasing the effectiveness of 
the shielded half of the tubes. How- 
ever, the basic characteristic of the 
heater are still determined by the effec- 
tiveness and radiant heat absorption 
rates on the exposed half of the tubes 
which constitute the major portion of 
the respective values given in Table 4. 

In 1922 one of the present authors 
published an article, in which he 
pointed out that tubular heaters, which 
were just coming into use, had a 
number of advantages over shell heat- 
ers, until then the mainstay of the in- 
dustry. The reasons advanced were 
based primarily on characteristics of 
convective heat transfer, because at 
Refiner 4763 10-10x13.5 Book 11-4-52 
that time radiant heat was avoided in 
petroleum heaters as “uncontrollable 
and vicious.” Since then the basic 
work by Gerbel and Schack in Europe 
and by Broido, Wollenberg, Orrok, and 
particularly by Hottel in the U.S. A.. 
has led to a clear understanding of the 
principles of radiant heat transfer so 
that it became controllable. The skill 
of a host of engineers in applying these 
principles to tubular heaters has 
gradually made radiant heat not only 
a beneficial but the principal mechan- 
ism of heat transfer in a large variety 
of heater types. which differ in form 
considerably more than in their op- 
erating characteristics. While Table 4 
shows appreciable differences in the 
characteristics of heaters which must 
be considered in selecting the type best 
suited for a particular application, the 
differences are mainly a matter of 
degree. Each type of heater is being 
used on a large variety of processes 
and the difference in results obtained 
with one type versus another is usually 
the difference between “satisfactory,” 


“good” and “excellent.” 
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Figure 15. Flux distribution around circumference of tubes in single row. L. H. with Baffles. R. H 
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WELDING HERCULOY pilates into a hot water storage 
generator for the new Veterans’ Hospital in Boston. 


ROLLING HERCULOY plates into cylindrical form for the 
tanks. Photos from The Patterson-Kelley Co., Inc., 
East Stroudsburg, Pa 
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HERCULOY is Revere’s Copper-Silicon Bronze, 
which has the corrosion resistance of copper plus 
the strength of mild steel. It is therefore ideal for 
hot water tanks, among many other applications. 
Much has gone into domestic water heaters, but 
these are far outstripped in size by a number of large 
tanks fabricated of Herculoy by The Patterson- 
Kelley Co., Inc., East Stroudsburg, Pa., for the new 
Veterans’ Hospital in Boston. The water is heated 
by steam passing through bundles of Revere Phos- 
phorized Copper Tube. Inlet and outlet flanges are 
Herculoy, made from heavy gauge extruded shells, 
which offer economies over the alternative method 
of cupping them out of plate. . 
Patterson-Kelley weld all these large storage 
heaters, using Heliarc. Easy weldability is another 
important quality of Herculoy. Golden beauty is also 
a feature, and the size and beauty of these tanks 
created a great deal of comment while they were 
being trucked to the hospital. ... Remember Her- 
culoy’s qualities: corrosion resistance of copper, 
strength of mild steel, easy weldability and form- 
ability, and beauty. Remember other applications 
besides tanks, such as: vats, screens, filters, ducts, 
fire extinguishers, chemical and marine construction. 
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Lagonda 1100 Series motor plus the right Lagonda cutter head 
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There’s the simplest, most efficient combina- 
tion for opening coke-clogged still tubes fast. 
Keen, long-lasting teeth on the cutter head 
unlock the iron grip of coke deposits, smash 
their way through clogged tubes without cut- 
ting tooth design in tube walls. And giving 
the proper spin in this combination is the 
powerful Lagonda 1100 Series motor. Ball 
thrust bearings at both front and rear plus 
exclusive Lagonda pressure lubrication insure 
long life and a short clean-out job. It will pay 
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you to remember the combination that cuts 
down-time — clears coke deposits in no time 
... Lagonda 1100 Series tube cleaners. And 
you'll find a Lagonda man is a “savvy” part- 
ner on your next coke-busting job. Call him, 
he'll be happy to help. 


BULLETIN Y-29... 

is crammed with interesting facts on 
how to cut down-time while clearing 
still tubes. Mailed on request. 


ELLIOTT COMPANY 

LAGONDA DIVISION, SPRINGFIELD, OHIO 
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What's Happening in the Industry 


Refinery Expansion for Japan— 


Japan's Oil Refining Expansion program was broadcast over the “Voice of America” early this 
month. Around the table, above, left to right, are Hiroshi Arai, managing director, Marketing 
department, Masahito Shimizu, assistant chief, same department, both with Nippon Oil Company, 
Ltd., and Frank Baba and Y. Akaiyama, both Voice of America staff men. In rear: Herbert Fish, 
assistant general manager, Caltex Oil (Japan), Ltd., Tokio; C. J. Livingston, manager, North Asiatic 
department, California Texas Oil Company, Ltd., and Hank Miller, Voice of America. William 
F. Bramstedt, Caltex president, was one of the men interviewed for the broadcast 

Caltex's part in Japan's industrial future involves expansion of Japan's own petroleum refineries, 
and calls for the largest single private industry investment in Japan since World War I! 
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ieee CRANE pipe line valves 


CLASS 600 GATES 


EASIER OPERATION 

TIGHTER SEATING 

SMOOTH, CLEAR FLOW 

COMPLETE GREASE SEALING ES 
“plasti-packing.” In- 


( BETTER ST tevism sol Me cei Tame | pe) Grane “plasuicpacking.” fn. 


pressure to form a tight and 


WEAR AND EROSION | : durable stem seal 


they give you 


Infrequent operation—long exposure in toughest 

weather—can't affect the efficiency of Crane Pipe 

Line Gate Valves. All working parts are sealed in 

grease to assure smooth operation and positive 

closure of the dual-seating double disc. Spring- 

loaded plates retain grease in body during opera- 

tion. There’s no problem of erosion either, since 

disc is fully seated in open position as well as 

in closed position. Equally important, see how the 

conduit-type disc ports coincide with seat opening 

—note the absence of dirt-catching pockets. That 

means smooth flow with no turbulence, minimum 

pressure drop—and absolute minimum of internal 

wear from normal service. 
Full-Way or Venturi patterns for 
working pressures upto 1440 pounds, ; In sizes 8-inch and larger, a 
oil or gas. Sizes 2 to 30-inch, Flanged A a 
or Butt-Welding ends. Full informa- disc in alignment for quicker 

response—easier operation 

tion contained in Circular AD-1864, 
Ask your Crane Representative, or 


write direct. 
Spring-loaded plates retain grease in body while valve is 
being operated. In addition, they wipe foreign matter and 
excess grease from disc faces and help guide the disc. 


The Complete Crane Line Meets All Your Valve Needs. That's Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS © PIPE + PLUMBING HEATING 
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Wha 


« Happening 


Petroleum Refiner Staff Holds Conference 


The annual conference of Petroleum Refiner staff members was held late in November at 
Publisher R. L. Dudley's Cherry Valley Ranch near Uvalde, Texas. Besides staff members, represent 
ative men from refining, natural gasoline and petrochemical plants were invited and participated 
in discussion of making Petroleum Refiner more — to its readers and the industry. Shown above 
are, seated left to right: J. J. Baker, t ing supervisor, Magnolia Petroleum 
Company, Beaumont; R. N. Blaize, executive vice plier. mary Eastern States Petroleum Company 
Houston; Frank Watson, assistant superintendent Shell Chemical Company, Deer Park, Texas; Dr 
J. J. McKetta, editorial director of Petroleum Refiner; Dr. W. B. Franklin, manager, Technical and 
Research division, Humble Oil & Refining Company, Baytown, Texas; Homer C. Givens, plant super 
intendent, La Gloria Corporation, Falfurrias, Texas; and Ike Hall, section head, Technical Division, 
Humble, Baytown. Standing are the staff members: Cecil W. Smith, Silas B. Ragsdale, George 8 
Gibbs, Publisher Dudley, Robert E. Spann of New York office, Robert J. Phillips, Gilbert M. Wilson 
of Los Angeles office, Al Reese and David G. Willis. The conference, which afforded some successful 

deer and turkey hunting, was a three-day affair 





AP! Refining Division Plans 
Mid-Year Meeting Program 
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Inother Example 


pictured opposite are skid-mounted units . . . 2 

packages, factory tested and delivered complete 
with all auxiliary equipment. It’s quite an advantage 
—made possible by the simplicity and extreme com- 
pactness of these modern Cooper-Bessemer 
compressors. 


I: MIGHT surprise you to know that the GMX’s 


Secondly, and perhaps even more remarkable, is the 
unusual flexibility of this compressor set-up. The sta- 
tion is piped so that it can pump either east or west 
—necessitating compressors that would operate effi- 
ciently despite widely varying pressure conditions. 
These GMX’s readily provided with the proper un- 
loading facilities to permit such flexibility. And. with 











suction pressures running lower than anticipated, 
months on end, it’s another example of how well 
GMxX’s can handle tough jobs. 


If you have a compressor job coming up, tough or 
simple, get all the money-saving facts on modern, 
long-lived Cooper-Bessemer V-angles—GMxX’s, 
GMV‘s and GMW’s. They’re ready to cut your costs 
on any compressor requirement from 200 to 3,000 hp. 





The 
Cooper-Bessemer 
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REFINERY 


sagell 


DLE’S EYE 


I oo, DS of tomof material and equipment 


for this 50,000-ba ) twin distillation unit 
had to be brought in “thragh a needle’s eve.” 
Only one narrow avenue of acc was open during 
much of the construction time an&the unit itself 
occupied practically all of the site leavQg very little 
elbow room for maneuvering equ 
storage of materials 


These conditions demanded precise timing of 


arrival of materials and equipment and rigid adher- 


ence to a carefully planned construction schedule 


The twin unit was recently completed for The 
Standard Oil Company of Ohio on the original 
site of their No. 1 Refinery in Cleveland. It is 
operating successfully today—another proof that 


McKee Engineering means assured results. 


This scale model of the unit helped 
check engineering and speed con- 
struction. It is a valuable aid in train- 
ing ¢ perating ar d maintenance Crews 




















DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Buil 


0 Chester Avenue, Cleveland 1, Ohi 
ew York O é Rockefelle "laza ew ork 20,N.Y. @ Washington Office 
107 M Street, N. W. Washing ngland: The Iron and Steel Division 
& any is represented by Head, Wrightson & (¢ ompany, Ltd 

rict Engineering ) é 11i0Nn, ew ersey, and Tulsa, Oklahoma 
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Petrochemical Committee to 
Assign IPE Exhibit Space 


A petrochemical sub-committee will 
select and arrange exhibits of that vital 
livision of the petroleum industry in 
the Hall of Science at the 1953 Inter 
national Petroleum Exposition, Tulsa 
May 14-23 
Dr Miller W Conn, 
Market div’sion, Phillips 
Petroleum Company, is sub-committee 
chairman. W. J. Carthaus, 
Manufacturin and 
k Oil Cory 
ing n the Hall of Science Executive 
nmittee. Kent K. Kimball ts execu 

} 


retary for the general committee 


manager ot 


Development 


vice president 
Dee p 


ration, represents § re 


Research 


researcl lirector 


WHO'S MEETING WHERE 


Society of Automotive Engineers 
Annual Meeting and Engineering 
Display , Sheraton-Cadillac, 
Detroit. 

American Inst. of Electrical Engineers 
Winter General Meeting), Hotel 
Statler. New York 

Instrumentation Symposium, Texas 
A. & M. College, College Station 


American Society for Testing 
Materials Com. D-2 on Petroleum 
Products and Lubricants), Hotel 
Cleveland, Cleveland, Ohio 

Missouri Petroleum Association, 

Annual! Convention), Hotel 
President, Kansas City, Kans 
American Petroleum Institute 
Division of Marketing, Lubricat- 
ing Committee Meeting). 
Sheraton-Cadillac. Detroit. 
Natural Gasoline Asan. of America 
Regional Meeting), Scharbauver 
Hotel, Midland, Texas. 


American Society for Testing 
Materials Spring Meeting), Hotel 
Statler. Detroit 

American Inst. of Chemical Engineers, 
The Buena Vista, Biloxi, Miss. 

American Chemical Society (123rd 
National Meeting), Hotels Bilt- 
more and Statler, Los Angeles. 

National Assn. of Corrosion Engineers, 

1953 Conference and Exhibition), 

Hotel Sherman, Chicago. 

Society of Automotive Engineers, 

National Production Meeting). 

Hotel Statler, Cleveland Obie. 


American Soctety of Lubrication 
ngineers Annual Meeting and 
Exhibit), Hotel Statler, Boston 
Mass. 
Canadian Inst. of Mining and 
etallurgy (Annual General 
Meeting), Hotel Fontenelle, 
Omaha, Nebr 
National Petroleum Association 
Semi-Annual Meeting), The 
Macdonald, Edmonton, Alta 


Southwestern Gas Measurement 
Short Course), University of 
Oklahoma, Norman, Okla 

American Inst. of Chemical Engineers 
Joint Meeting with Chemical 
Inst. of Canada), Royal York 
Hotel, Toronto, Canada 

Independent Petroleum Assn. of 
America (Mid r Meeting 
Jefferson Hotel, St. Louis, Mo 


Liquefied Petroleum Gas Assn 
Annual Convention and Trade 
Show), Conrad Hilton, Chicago 
tl 

American Petroleum tnstitute 
Division of Refining, 18th Mid 
year Meeting), Hotel Commodore 
New York 


Petroleum Lectures In Spain 
Given by Dr. Egloff of VOP 


An invitation to give a series of lec 
tures in Spain, starting on December 2 
was extended to Dr. Gustav Egloff of 
Universal Oil Produits 

As a-result, on that date he addressed 
the Instituto del Combustible (Institute 
of Fuels), Madrid, on “Present and Fu 
ture Motor Fuels and Lubricants.” On 
December 3 he addressed the Instituto 

Alonso Barba” de (Quimica, Madrid 
m “Catalysis in Petroleum Refining.’ 

On December 8 he spoke to the La 
Laguna University, Teneriffe (Canary 
Islands) on The Evolution of Petro 
leum Refining Technology.’ 

He also addressed oil and other groups 
in Spain or Living Off Petroleum.’ 


Monsanto Promotes Three 
In Research Department 


Promotions of Dr. Walter B. Howard 
and Dr. John E. Draffen to research de 
partment group leaders, and Dr. Marvin 
L.. Owens, Ir, to research department 
I announced by 


mipany 


section leader ave beet 
Monsant Chemical ( 
City, Texas 

Dr. Howard joined Monsanto in 1952 
research work at the 
Draffen, whe 


I exXas 


ollowing extensive 
University of Texas. Dr 
received his Ph.D ym the Uni 
of Texas as did Dr. Howard 
served at the school as assistant pro 


Mon 


degree fre 


versity 


fessor of chemistry until joining 
santo m 1951. Dr. Owens received his 
Ph.D. degree from Louisiana State Uni 
ty and ‘ Monsant as a re 
hemist in 1951 


vers 


search 


PAD’‘s Brantly Says Europe 
Nearing Oil Self-Sufficiency 


While Europe is rapidly becoming 
self-sufficient in petroleum refining ca 
pacity, it is stil lagging somewhat 
m exploration and production, J. | 
Brantly, assistant deputy PAD in charge 
of foreign oil operations, recently said 

The increase in European petroleum 
products output obviously will lmi 
U.S. export markets, he said, but pointed 
unless those nations are 
build up their ec 
have money to buy l[ 


ut that 
able t 
wouldn't 


mommies they 
rT § prod 
ucts anywa Brantly recently returne+ 
irom Europe wher e made a survey 


petroleun ndustr conditions 


Reassignments and Transfers 
Announced by Sunray Oil 


Robert W. Griffith has been app 
idministrative assistant to H. W 
lev, vice p ident of Sunray Oil Cor 
s manufacturing, sales and pipe 
vartment. Prior to his appoint 

fith had been manager of Sun 


line division of the depart 


J. Mills, form 


npany 
anges 
superinten 


sny 





Scale model am r(1”" to 1') made for demonstration =~ 


Loading racks provide multiple loading sta- 


tions. Manifold lines under dock are easily 





connected to loading racks 





Larger model of a loading rack demonstrates flexibility of 
Chiksan aluminum marine and barge hose. Ship to shore con- 
nections can be easily handled by one man in a few minutes. 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan’s Engineering and Research Development 
Division. ¢ Whether it be a ¥@”swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your Organization to find a practical solution to your problems. 
¢ Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. ¢ If you have problems in the safe, 
economical, speedier conduct of fluids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you 





Enterprise Relies an 


L CUBSKWM ore 0 


Representatives in Principal Cities « Write for Catalog 51-C, Dept. 12-PR 


CHIKSAN COMPANY ¢ BREA, CALIFORNIA @ Chicago 28, Illinois ¢ Nework 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiery), Brea, California * Newark 2, N. J. 








[ What's Happening |] 


———————— West Texas district of the gas-gasoline 
ee division; N. C. Hillhouse, who has been 


superintendent of Sunray’s gasoline 


plant at Earlsboro, Okla., transferred to 
Snyder to become superintendent of the 
Snyder gasoline plant; Paul Campbell, 
superintendent at the company’s Avant, 


Okla. gasoline plant named superin 
tendent of Sunray'’s Earlsboro, Okla., 
Minihan, formerly 


j lant; and Thomas 
the packing no petroleum neces. Bs vasee Mah f ‘the company's Rain- 














bow gasoline plant near Oxford, Kans., 
transterred to the Avant plant as super 
intendent 





Lauterbach Named Manager 
Of Projected GP Refinery 


General Petroleum Corporation has 
named Richard EF. Lauterbach manager 
of the $35 million re 


| ts Attention—pump and valve builders finery to be built in 
and users! End troublesome packing Ferndale, Wash., by 


mmpat 


problems for good, with Chemiseal (made " Sel: Be ol 
of TEFLON") Packing. present assistant 


manager of General 
Chemically inert, there is no need to change packing for Petroleum’s Tor 
different crudes or operating conditions. — Sa 
Chemiseal is also highly resistant to abrasion, is serviceable > - alge yess 


from —110°F. to 500°F., stands up where other packings f the 35,000 heeoel 
a-day refinery, he 


fail rapidly. will make his head 


quarters at General L 
— 7 auterbach 
Petroleum’s home 


ffice in Los Angeles 

\ native of San Diego, Calif., Lauter 
bach joined General Petroleum immedi 
itely following his graduation from the 
University of California at Los Angeles 
" 10346 
TGT And Affiliate Acquire 


Chemiseal Pump Packing No. 711, Chemiseal Valve Packing No. — lag iy —. n 
for rotating or reciprocating 810-V provides necessary seal any and its oil and gas exploration and 
shafts, provides a low-fric- at low gland pressure, reduc- wroduction affiliate, the Tennessee Pr 
tion, 2-way seal that not only ing torque required to operate eS ee ee 1. “% 
prevents axial seepage, but valve. Supplied in quantity Del Rey Petroleum Company is oper 
seals against shaft and stuffing or in sets with square-end ator and part owner of a natural gaso 
box as well. Sets supplied for Teflon adaptors. Write for ae ae ag pa” my aS 
specific requirements. catalogs Nos. 711 and 810-V. Production also owns an interest in the 
plant as does the Warren Petroleum 
Company and the Sinclair Oil & Gas 
WIVTELZ 
Personnel Changes Announced 
By Union Oil of California 


G. H. Hemmen has been transferr« 





o the research and process department 

Brea, Cali f Union Ojil Compar 
UNITED | FLUOROCARBON “the company also announced te fl 
STATES | PRODUCTS DIVISION "Memes haw been ma 


TT Te, dicen euonccassoe husst 
Two-Day Equipment Symposium 
COMPANY COED 1, NEW TERSEY Planned By Research Institute 
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To meet your needs... 
W-S FITTINGS OF FORGED 








Stainless systems are critical 
and costly...Protect them where 


trouble usually starts .. . with 


W-S FORGED 
STAINLESS FITTINGS 


These life-of-the-system joints 
The “Featherlite” 





are available in either screw- 





end or socket-welding types to meet your assembly needs. 
They‘re manufactured for stock in the more popular grades to 
meet your process needs. And they're all precision machined from 


Stonderd Design solid STAINLESS Steel Forgings to meet a universal need for the strong- 
est, most accurate and trouble-free fittings money can buy. 


WRITE FOR BULLETIN S-1 for Stondord , , —_ . 
Design 2,000 to 6,000 pound cold non-shock Get the full benefit of your investment . . . insist on W-S FORGED fit- 


pressure tings wherever costly stainless pipe or tubing meet . . . permanently. 


WRITE FOR BULLETIN S-2 for “Feather- Screw-End and Socket-Weld Types 


lite” Design 1,000 pound cold non-shock 
pressure * Tighter ¢ Stronger * More Uniform * Lower Service Cost 


SOLD THROUGH LEADING DISTRIBUTORS .. . EVERYWHERE 
+34 
S 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
ROSELLE, NEW JERSEY ames 


Designers and Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, Wire Rope Shears and Pipe Benders 








LUNKENHEIMER 
GLANO -TYPE 
BRONZE NEEDLE VALVES 


with fine thread-pitch 
for precision throttling 


® WHAT'S NEW ABOUT THEM? 

They have a new gland follower . . . they're 

redesigned from handwheel to seat opening 
. and yet they’re competitive in price with 


non-gland valves. 


® HOW ARE THEY FOR INSTRUMENTATION? 


Perfect. The handwheels lend themselves to 
delicate fingertip control. Fig. 1565 has a 
special indicator handwheel with numbered 
graduations and a spring lock, if you prefer. 
They're compact, to fit behind instrument 
boards, and they have a very fine thread-pitch 
for close regulation. The seat angle is 30”. 
They handle 200 Ibs. Steam; 400 Ibs. W.O.G. 





® HOW ABOUT THE STEMS? 

Take your choice of “Stemalloy’’* or steel in 
the globe design. “Stemalloy”* is Lunken- 
heimer’s exclusive wear-resisting bronze alloy. 
Steel stems are cadmium-plated to resist rust. 


® WHERE CAN YOU FIND OUT MORE? 

Ask for Lunkenheimer’s new Needle Valve 
Bulletin 568. Your distributor has it, or we'll 
send you a copy. Write The Lunkenheimer 


Company, Box 360G, Cincinnati 14, Ohio. 
BRONZE* IRON STEEL 


*Patented alloy 


=o i ENHEIMER 
HE ONE COX NAME IN VALVES 
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Winn Takes Engineering Post 
With Catalytic Construction 
Francis W. Winn has been appoints 


stant chief 


California Research Head to 
Chair ACS Division For 1953 
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Texas Company Publication 
Carries Lubrication Coverage 


In the December Texas 
Lubrication,” a 

titled “Lubricants 

f “Lubri 


charge 


issue of The 


Chis issue 


Cities Service Board Elects 
C. Mitchell Vice President 


Ele Charles S. Mit 
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you can have NOW 
» « eal annunciator 
system to 


answer FUTURE 


Don't let your annunciator 
it the design stage or even a 
often vaned requireme nts 
1 plant is 1n operation 
New | niversai 
greatest degree otf flexi 
in an annunciator sy 
sign not only 


chanical and 


luuprovements 
versatility 


built-in 


ire recognized only 


PANALARM “50 


frozen 
fter installation. So 


system be 
ifter 


otters th 
bility ever achieved 


stem. This new de 


incorporates basic me 
electrical 


operating 
But, it 
< apable ot 


ilso has 


simple changes to other oper 


ating sequences, 


EY are | 
Universal PANALARM “50” re 
provides the flexibility you 
must have in an annunciator sys- 
tem today, and in providing for the 
future. Send for new catalog No. 100 


PANALARM PRODUCTS, INC. 


6312 North Broadway + Chicago 40, Illinois 
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Values 


of CROLOY- 


So effective is the bond 
between base metal and 
alloy liner in B&W Croloy- 
Clad pressure vessels that 
inside welded assemblies are 
attached directly to the 
stainless ‘‘skin."’ This faster, 
more economical and effi- 
cient type of assembly leaves 
the corrosion-resistant lining 
intact . . . eliminates cut- 
outs and welding to base 
metal . . . avoids the 
accelerated local corrosion 
that may result from 
alternative practices. 








Petroleum Refiner—V ol. 31, 











B&W Croloy cladding and base plate are permanently bonded with resistance 
welds @ Bond withstands repeated heating and cooling @ High strength of bond 
permits direct welding of internal fittings to Croloy lining @ Uniform clad pro- 
tection over full plate @ Full corrosion resistance retained by heat treatment @e No 
interface carbon migration between base metal and Croloy lining @ Fabricates 
as easily as plain steels, and without special precautions @ Provides all advan- 


tages of solid alloy protection at a great saving in Cost 


These features briefly explain why pres- and oxidizing conditions. Ask for Bulletin 
sure vessels and other processing equip- S-14. The Babcock & Wikox Company, 
ment built of B& W Croloy—Bonded Plate Process Equipment Department, Barberton, 
are paying dividends in dependable, lasting Ohio. 


contact-side yrotection against corrosive 
& 
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pay dividends here 


CLAD PLATE Smug J 
Ay iA 
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REVOLUTIONARY 


WINS REFINERY ACCEPTANCE 


New All-Pneumatic Slide Valve Operator 
Cuts Costs on Fluid Catalytic Cracking Units 


This new air-operated Rotomotor mokes it unnecessary to 
invest the heavy capital required for hydraulic systems. 
Using ordinary plont air supply, the Rotomotor is more 
economical for operating slide valves in control of spent 
catalyst, regenerated catalyst, and back pressure of five 
gos on stock valves. In addition to being dependable, 
tugged and compact, the Rotomotor is accurate and sensi- 
tive to instrument output pressure changes as small as 
025 psi 

It is capable of handling thrust loads up to 60,000 Ibs. 
with stem travels up to 36". It is inherently a self-locking 


mechanism becouse it operates through a gear drive and 


threaded stem. A continuously connected handwheel and 
declutching lever provide for manual operation if needed. 

Rotomotors may be mounted on any catalyst slide valve 
of your choice at the monvufacturer's plant and shipped 


to you as complete units ready for installation. 





ACCEPTED BY THESE MODERN 
REFINERIES 


Skelly Oil Company 

Taylor Refining Company 
Imperial Oil Ltd. 

British American Oil Co. 
Cities Service Oil Company 
The Texas Company 
Cenadian Oil Refinery Lid. 
Dunkirk Refinery (France) 





HOW IT WORKS: 


POSITIONING DEVICE (B) determines actual valve stem 
position by means of tape and cam connection (A) and 
desired stem position by air impulse from control instru- 
ment. Corrected output cir pressure from (B) then is fed 
to AUXILIARY PILOT (C) which ports main air supply to 
PNEUMATIC MOTOR (D) driving gear box clockwise or 
counterclockwise repositioning stem and completing pnev- 


matic control loop. 


Write for New Bulletin PR 


CONOFLOW CORPORATION 


23100 ARCH STREET + 


PHILADELPHIA 3, PENNA. 
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Delta Engineering Appoints 
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Arthur G. McKee Sets Up 
Employe Training Program 
Ts 


provide company persont 
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construction 
McKee & Company has 
traiming program under the 
its personnel department. T} 
will not 
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Pure Begins Investigation 
Of Smiths Bluff Plant Blast 


Investigation is underway by Pure Oil 
Company offic to try t letermine 
the of an explosion and fire early 
\ crack ne ur 
55.000-barrel-a-dav 
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MacLean Houston Dies 
MacLean Houston, director of 

Refining Company 

operations, died recently after a long 

He was a director of the Pennsy! 

vania Grade Crude Oil Association and 

chairman of its technical advis 

mittee 


in charge of 1 


ness 


Former AP! Director Dies 
William McNair Welch, f 
re-ident f Tidal Refining ¢ 
cent } at his 1 


He was 78 


years 
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Dezincification is a type of corro- 
sion which may occur under prolonged 
exposure to certain moist or wet con- 
ditions in copper-zinc alloys (brasses), 
containing less than 85° copper and 
generally in the absence of a dezincifi- 
cation inhibitor. Zinc is lost from the 
brass leaving as a residue, or by a proc- 
ess of redeposition, a zinc-free mass of 
copper with little mechanical strength 

Plug-Type Dezincification may oc- 
cur in highly localized areas and may 
be as small as pin heads. If the brass 
can be bent, the porous plugs of copper 
will pop out leaving hemispherical pits 
Frequently, “plug-type dezincification” 
is located through the white, brown, 
tan, or colored tubercles or caps of 
zinc-rich salts which form over the areas 


wherein dezincification has occurred. 


feposited in 
f non-inhibited alu 
h was flattened out and 
verlapping of plugs. Mix 
10X 


Layer-type Dezincification covers 
larger areas instead of individual plugs. 
Sometimes it results from a merging 
together of a large number of small 
plugs of copper and can be recognized 
by the rounded nodular appearance of 
the copper layer which is adjacent to 
the brass surface. After a long period 
thick lavers (.003” 


or more in thickness) may be peeled 


of time relatively 


off leaving an irregular surface 
Layer-type dezincification” may oc- 


cur on brass with or without a de- 


ember 195 4 
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zincification inhibitor under conditions 
where severe general corrosion results 
in the formation of a thick layer of cor- 
rosion products. Decomposition of the 


© Lc -* a 
we ~*& ~ . 
~~ s + >? “os 
Bo ORR a TY 
lezincificatior is recognized by 
leposited copper built 


Micrograph mag. 75X 


Layer-type 
relatively thick layers of 
up over a period of time 


copper salts in the corrosion products 
can occur through reversal of the cor- 
rosion cell and crystals of copper are 
which 
large, bright and dense 


deposited are comparatively 

Intercrystalline Dezincification may 
occur preferentially along the grain 
boundaries. This the 
metal due to the brittleness of the in- 


may weaken 
tercrystalline deposit of copper and 
poor adhesion to the surfaces of the 
grains of brass 


on along grain bound 


250X% 


Intercrystalline dezincifx 


Micrograph mag 


aries 


Beta Phase Attack. In the two phase 
alloys (Alpha and Beta) such as Muntz 
or Naval brasses which contain about 


ym pany Publicatior 


| 
| 


60°% copper and between 39 and 40% 
zinc, dezincification may be concen- 
trated initially on the Beta phase and 
may be sufficient to weaken the metal. 
If the attack spreads to both Alpha and 
Beta phases, complete dezincification 
may result with the formation of a 
layer of porous copper which can be 
peeled from the surface of the brass. 
Retarding Dezincification 

Since certain deposits of either cor- 
rosion products or porous materials 
may set up corrosion cells which ini- 
tiate dezincification in brass, the pre- 
vention of such deposits from attach- 
ing themselves to the metal surface will 
help reduce dezincification. Conse- 
quently, dezincification can be retarded 
by mechanical or chemical cleaning or 
by a sufficiently high or turbulent flow 
which will discourage the settling of 
deposits on the metal surface. Dezinci- 
fication can be retarded or prevented 
by using inhibited alloys such as Arsen 
ical Admiralty (30) and 
Aluminum Brass (54). This subject 
will be discussed in a later issue of 
the Copper Alloy Bulletin. 

Effect of Protective Scales. Certain 
which have deposited mag- 
nesium silicate or silica scales or coat- 


Arsenical 


waters 


ings on brass surfaces are without ef- 
fect on the brass. Under such condi- 
tions these silica or silicate scales are 
completely the under- 
lying metal and the alloy may last in- 


definitely. Dense adherent calcium car- 


protective to 


bonate scales are also effective in re- 
ducing or preventing dezincification 
but if too thick, they will cut down the 
heat transfer rate of the metal. 
Laboratory Service 
Condenser and heat exchanger tubes 
are made from alloys, that are pri- 
marily designed to withstand the at- 
tack of water or fresh 
water, clean or polluted; petroleum 
liquids and gases, chemicals, fatty 


corrosive sea 


acids, foods, sugar solutions, and vari- 
ous other gases and liquids. They have 
excellent heat transfer properties 
Bridgeport's research work includes 
investigations dealing with the behav- 
ior of metals and alloys. Please contact 
the nearest Bridgeport office about 
your condenser tube problems and re 


quirements (9196) 
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Shell Begins ala New 
° ° istillation Column 
Badger“ Expansion Joints ‘v°?stioun 
Experience has proven that longer expansion joint life can al Gy 
only be safely assured by varying the depth of corrugation 
with relation to size’ and traverse per corrugation. In the 
regular practice of precision manufacture and engineering 
Badger Manufacturing Company has established standards 
for different diameters. Not just a shallow and a deep corru- 
gation, but precisely the accurate depth of corrugation 
needed. Just one of the many important characteristics and ast 
reasons you should specify Badger Expansion Joints. a 


“Ta 
villior 
} 


4 


D-F S-E Directed-Flexing Self-Equalizing: an exclusive fea- weleun uty 
ture of Badger Expansion Joints. The flexing of the corrugations 
is progressively directed over each segment of each of the 
all-curve corrugations by correspondingly shaped self-equal- 
izing rings. Localized stresses are eliminated insuring a more 


flexible longer lasting joint. if h, refinery has 


ns Petroleum 


$10 Million Cat Cracker 
Put on Stream by Phillips 
Completior fan $10 mil 


cracking | amt at its 
heey 





mt Ww necrease t 
ticle I! 
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uy Badger Joints and you get flexibility. barrels a day 


B 
D-F S-E and these features: 
Packless seein dead Dow Gets Largest Write-Off 
quires no maintenance For Ethylene Dibromide Units 


requires no maintenance 
Compact approximately teceiving Defense P1 
the size of flanged fitting trat 1 f 


Ad 





Special forming no 

structure- weakening stre 

Controlled heat treating 

assures long life 

Wide range of traverse 

pressure temperature 

Fabricated from deoxidized 

copper. stainless steel 

and special alloys to meet various HEATED 
»perating conditions 














Original and Sole Manufacturer of Badger Expansion Joints 


BADGER MANUFACTURING COMPANY 


230 BENT STREET © CAMBRIDGE @e MASS. 
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TO PROTECT YOUR PRODUCTS 
and PROPERTY 


When you select a valve for production service there 
are certain important qualifications you expect it to 
mect and these are: 


ij 


’ 


we" 


{ 


—S — 


TOT 


| 


aon A Giver 


~ _" 


1. A positive shut-off +. Low cost maintenance 


-. Ease of operation 5. Competitively priced 


Rugged mechanism 6. Source of supply 


| 


ORBIT FORGED STEEL PRO- 
DUCTION, VALVES stand ready to 
meet all of these qualifications and 
others, too. They are stocked by your 
favorite Supply Store. 


Select your ORBIT FORGED 

STEEL VALVES to do th. job of han- 

dling your production. *'~'\e sure you 

are getting the right valve with the right 

trim by checking the identification plate 

that is securely attached to the bonnet of 

all Orbit Valves. Orbit Valves are marked in accordance 
with MSS Standard Practice SP-25 for your protection. 


. 
| 


2 
2 


ost 


BRANCHES 


TEXAS 
HOUSTON, 
nig Your Supply Store carries ORBITS 
Serving the Gulf Coas 
ODESSA, TEXAS 


nty Road 
402 West = Texas 


eee. \ORBIT VALVE COMPANY 


Box 699 Tulsa, Oklahoma 


—_ in sto k 





SPARKLER 


HORIZONTAL PLATE 





FILTER 


Noted for 
High Quality, 
Consistently 
Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products... 





Many times Sparkler filrers have been chosen by experienced filtration engineers in 
the petroleum field because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 
of less density and high flow capacity. Intermittent operation or variation in pressures 
will not disturb the stability of the filter cake 

Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 

Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oi! or transformer oil 
A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 

Canned lubricating oil Diese! fuel oil 

Methy!-Ethy!-ketone Cooling tower water 

Polyisobutane Plant efluent water (to obviate 

Chlorinated hydro-carbons (carbon tet.) stream and lake pollution) 

Aviation gasoline Removal of Raney nickel from alcohol 

Jet engine fuel streams 

Hydraulic oil Insecticides 

Gas engine & diese! lubricating oil Caustics & acids 

both continuous recirculation on Cottrell precipitator insulating oil 
the engine and botch-wise (carbon black plants) 

Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P.H 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, 
pure — or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 
packertex 


Sparkler representatives for personal engineering service are located in Dalles, Houston 
San Francisco, and other principal cities. Western Branch, Los Angeles, California 


Write Mr. Eric Anderson for your 





neorest Sparkler service 
SP representative 


MANUFACTURING COMPANY 
MUNDELEIN, ILL. 


Sperkler international, Lid. Prinsengroch! 876 Amsterdem, Holland 
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Who's Building What 


petroleum refining, $268,000, 40 percent 
Shell Oil Company—Deer Park, Texas 
petroleum refining, $28,000, 15 percent 
$172,000, 65 percent 
Shell Chemical Corporation—Houston, 
petroleum refinir $629,000, 50 percent 
Petrolite Corporation Destrehan, 
La., petroleum refining, $25,899, 65 per 
nt 


Petroli ré 1 n sweeney 
lexas, petroleut refining $60,000, 65 
percent 

sso Standar 


any 
petroleum refinir $50,000 
$625,000, 65 percent: and $85. 
Douglas Oil ¢ 
Bakersfield, Calif 
$261,550, 65 
Warren | 
tiocl Okla, and 
gasoline, $1.5 mill 


pane, butane and 


percent 
perc 
et 


leur 


500, 65 percent 
The Texas (¢ 


Bre whsville 


Construction Plans Announced 
For First Philippine Refinery 
l , 


he first petroleum refinery t 
built in the hilippines was the 
t recent discussions in New 
between Jose Roxas of Caltex (PI 
pines) Inc. and New York officials 
California Texas Oil Company 
Cost of the project is estimated 
about 60 million pesos ($30 milli 
Che new plant, to employ several } 
dred Filipinos, will constitute ar 
tion to the present Caltex facilitic 


distribution of petroleum products 


Construction To Begin On 
Allied Petrochemical Unit 


rhe nitrogen division of Allied Chem 
1L& Dye oration will begin con 
of a $5 million plant 
Texas, to marufacture 
ethylene, glycol, diethyl 

nd triethylene glycol 
the unit is scheduled 


f 1954 


Manabi Gasoline Unit Ready 


Construction of a natural gasoline 


ith crude stabilization and 


r’s Tigre fields 


Cosden Petroleum To Put Up 
Half For Puerto Rican Unit 


( ri 
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LAW-KNOX is licensed and equipped to build 


T wae € €-: 


THE HIGH-OCTANE, LOW-COST PROCESS NOW AVAILABLE TO ALL PETROLEUM REFINERS 

















so ape 
: 


Chemical Plants Division has wide experience in: 


Catalytic Cracking Crude Distillation Super Fractionation 
Asphalt Petrochemical 


There's no doubt about the high efficiency 


, ; : , Catalytic Reforming 
of Socony-Vacuum’'s TCC process but, until 


Notural Gasoline Low Temperature 
i Plants Processes 
Alkylation Sulfur Recovery Oxy! 

Coking Dehydration Oxo 

Vapor Recovery Amine Treating Chlorine 


BLAW-KNOX 


CONSTRUCTION COMPANY 


CHEMICAL PLANTS DIVISION 


120 EAST NINTH STREET, TULSA 10, OKLAHOMA 
PITTSBURGH 30 + PHILADELPHIA 3 + BIRMINGHAM 3 + NEW YORK 17 + 
CHICAGO | + WASHINGTON 5, D.C. + SAN FRANCISCO 5 


Poly merization 
very recently, the investment required made 


it “off limits” for all but the largest refiners. 
Today it’s a different story. Through re- 
design and the elimination of much field 
construction, all items of equipment are 
now prefabricated and shipped direct to the 
plant site and put in place with speed and 
economy—bringing the cost per barrel 
capacity down to that for larger TCC units. 
The engineers of Chemical Plants Division 
will be glad to discuss the possibilities of a 


TCC plant for your operation and profit. 
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Why Most Pipe Fitters Buy 
Pilz ip 


RiGesib Tools 
make good workers 
Better! 


RIiGa(ID Wrenches 
6’’ to 60”’ 


End Pattern RIGID s 
6"’ to 36” 


Guaranteed RIGEID 
wrench housing saves you 
repair trouble and expense 


* It’s an extra fast easy wrench to work with, too— 
handy pipe scale on hookjaw, adjusting nut spins 
easily to pipe size, comfort-grip handle 


Special alloy jaws both replaceable—won’t slip or 


lock or pipe 
Safe powerful malleable housing and I-beam handle. 


Save money, make work easier— buy RIGID. 
world’s most popular pipe wrench, at your Supply 
House 


THE RIDGE TOOL COMPANY »* ELYRIA, OHIO 
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California Expansions Hike 
Area Throughput Capacities 


itiormer, Vv 
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WELDING PIPE FITTINGS 
OF STAINLESS STEEL... 


in regular and special analyses 


ERE are precision made 

fittings that give you 
stronger, lighter joints, accurately 
iligned, easily installed, and free from 
costly maintenance. They are made in 
both butt weld and socket weld types, 
in 90° and 45° elbows, 180 


tees, caps, reducers, laterals, crosses, 


returns, 


and lap joint stub ends. 

Sizes range from 1” to 14”, Larger 
sizes are made to special order, and 
special shapes and types are made to 


engineering specifications. 


To combat corrosive agents of vari- 
ous kinds, a selection of both standard 
and special analyses is available. One 
of these in all probability will fit the 
special need in your plant. Inquiries 
involving any corrosive problem are 
welcome. See your nearest ESCO rep- 
resentative or write us directly, giving 
details of corrosive agents used, their 
concentrations, temperatures and 
pressures. For dimensional data on 
ESCO Welding pipe fittings fill in 


and mail the coupon. 


STAINLESS AND HIGH ALLOY STEELS 





ELECTRIC STEEL FOUNDRY 





ELECTRIC STEEL FOUNDRY 
2181 N. W. 25th Avenue, Portiand 10, Oregon 
Seles Offices and Worehouses 
Seattie, Washington 
Spokane, Washingtor 
Centralia, Pa 


Danville, Illinois Los Angeles, Calif 

Honolulu, T. 4. Eugene, Oregon 

Houston, Texas New York City, N. ¥ 
San Francisco, Colif 


In Canede — C400 iimired, Voencouver, 8. C., and Toronto, Ont 
Vancouver, 8. C 


Danville, illinois Portiand, Oregon 


“ 


2181 N. W. 25th Avenue, Portland 10, Oregon 
Please send dimensional data on ESCO welding pipe fittings 
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New Science and Technology Abstracts 


Fundamental Physical and 


Chemical Data— 


The Compressibility of and an Equation 

of State for Gaseous Normal Pentane. 
TAME \. Beat SAMU! W. Levine 
wp Donatp R. Ix ~ (Departs 


M 


t 


at Bubble 


Isobaric Heat 
Point. 


Equilibrium Measurements in the Mo- 
C-H System. 


Rese 


Me 


that in this tem 
MoC are 
respect 
energy 


C. It was found 

range, both MosC and 
witl 
carbon and lybdenum. Free 
} s studied are 
detail 


rature 


rmodynamically stable 


changes 
given The presented in 


tabi lar an gr Cz torn 


Flame Velocities of Liquid Hydrocar- 


bons. 
R. | D. P. Hearu. anno R.H 
. noniniee L ahorat 


\ ries 


Solubilities and Structures in Aqueous 


Aliphatic Hydrocarbon Solutions. 
at ‘ ann M 





THESE abstracts prepared by DR. E. H 
LESLIE and DR. H. B. COATS, The Leslie 
Laboratories, Traver Road, Ann Arbor, 
Mich., are selected from the current lit 
eroture of science and technology, not 
including trade journals easily available 
Photostatic copies of original articles 
can be obtained at nominal cost from 
The Library of Congress, Photoduplica 
tion Service, Washington 25, D 

Complete or limited bibliographies cov 
ering special topics by title, by abstract 
or in complete manuscript will be pre 
pared and furnished by arrangement 

with The Leslie Laboratories 
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The Dielectric Properties of Certain 
Petroleum Oils. 

R. Irvin i Homes 

(Thornton Resear 
ng & Marketir 
England), Che» 
ber 4. 1952) 
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Phote courtesy Harce Corp. 


from the Ravages of Corrosion 





with NATIONAL 
GRAPHITE GROUND ANODES 


@ Wilson and Company, at their hydrogen plant in Oklahoma City, had to 
have continuous, uninterrupted production. They required maximum assurance 
against dangerous leakage in propane lines. Because most of the piping was 
buried in or beneath concrete, especially low maintenance was desirable. These 





vital requirements were not be ing met. 

After replacing a large percentage of the five-year-old pipelines and patch- 
ing a considerable portion of the rest, the company authorized installation of 
“National” graphite ground anodes to cathodically protect more than 2200 feet 
of buried piping. In the year following, only one leak occurred — much more 
than ample justification of the expenditure based on maintenance savings alone. 
In addition, greatly increased safety and sustained production have accrued. 


DOLLARS and SENSE... This is only a single instance in which cathodic protection by long-lasting, 
a | RR arg — An economical, impressed-current systems is helping to reduce corrosion of critical 
Batteries... delivering twice and costly materials. For the complete story of corrosion prevention, using 
as much usable light as any - : e 
battery we've ever made be- National” graphite ground anodes, write for Catalog Section S-6510 
fore. Their unique construc- 
tion prevents swelling or The terms “Nation 9 wg , 
jamming in the case has ; 
no — can to leak or NATIONAL CARBON COMPANY 
er A Division of Union Carbide and Carbon Corporation - 30 East 42nd Street, New York 17, New York 


Dts : om A ‘ 





y t trade-marks of Union ¢ nd Car ‘ 
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OTHER NATIONAL CARBON PRODUCTS IN CANADA. National Carbon Limited, Montreal, Toronto, Winnipeg 
HEAT EXCHANGERS + PUMPS «+ VALVES + PIPING + TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON «+ SULPHURIC ACID CUTTERS HYDROCHLORIC ACID ABSORBERS 


December, 1952 1 Gulf Publishing Company Publication 








Electrodes 


GAS 
Welding Rods 


made by 


PAGE 


BURNING... 


stable even at lower heats 


SLAG... 


clean, easily removed 


COATING... 


resists cracking down to very short stubs 


SELECTION... 


complete line for welding 


every type of stainless 


Get in touch 


with your PAGE distributor 


PAGE 


PAGE STEEL AND WIRE DIVISION Welding | 
AMERICAN CHAIN & CABLE \ Electrodes | 


AND y, 


Monessen, Pa, Atlanta, Chicago, Denver Detroit, Los Angeles, New York, : Rods 
Philadeiphia, Portiand. San Francisco. Bridgeport. Conn 
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that since the dipole moments of a polar 
compound is connected fundamentally 
with its molecular structure further 
work in this direction may give a better 
insight into the nature of the complex 
polar compounds, such as sulfur com 
pounds found in hydrocarbon oils 


Chemical Composition and 
Reactions— 


The Reaction of Cyclohexane with Phos- 
phorus Pentasulfide. 

Pup Fay anp HerMan P. LANKELMA 

(Morley Chemical Laboratory, Western 

Reserve University, Cleveland 6, Ohio), 

four. Am. Chem. Soc., 74 (1952), py 

4933-5 

rhe reaction of olefins and cycloole 
fins with phosphorous pentasulfide has 
been frequently reported as yielding 
resinous materials, the structure of whicl 
was not established, but which in get 
eral hydrolyze readily with water. The 
authors increased the mole ratios of 
olefin to phosphorus pentasulfide and 
used ratios of the order of 20:1. Under 
these conditons a crystalline product 
was obtained in yields of 45-55 percent 
The product was hy pic and was 
dithcult to purify ar a state of 
purity The product ! formula 
C.HePS:)s. Hydrol; the product 

: phonie acid 

The product is apparently a dimeric 
thio-anhydride f A*-cyclohexene tri 
thiophosphoni acid The structure f 


gave a 4’*-cyclohexene phos 


the acu! is given 


Reaction of Cyclopropyl Chloride with 
Lithium. 

Isolation of Dicyclopropyl 

Vernon A. Stapey ( Natior 

Committee for Aeronauti l 

Propulsi I hor 

Ohi), Jour I) 

pp. 4928-30 
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Dehydration of Methylcyclopropylcar- 
binol over Alumina. 
A Synthesis of Vinylcyclopropane. 
Vernon A. Starey (The Lewis Flight 
Propuls Laborator f the Natior 
Advisor ( mitt for Aer vuti 
Cleveland 11 
Ss 74 (19 
The principal 
methyleyclopropy 
luene is passed over an alumina cata 
lyst at temperatures between 265 and 
300 C. is vinylcyclopropane. Other dis 
tillable products of the reaction were 
propene, isoprene, 1,3-pentadienes and 


Petroleum Refiner—-Vol. 31, No. 12 
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-methyltetrahydroturat [he prepara 
ation is convenient for making vinylcy 
clopropane on either a large or a smal? 
scale. Vinylcyclopropane of 99.9 percent 
purity was obtained by fractionating the 

ydrocarbon azeotropically with ethanol 
Melting point, boiling point, diffractive 
ndex, density, heat of mbustion and 

quid phase imfrared spectrum of the 

ydrocarbon were determined and are 

esented m the article 
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Pre-flame Reactions in Diesel Engines, 
Part |. 

F. H. Garner, O. B. | F. Morron 

\. D. Nissan, E. P. Wericur, W. I 

Mapas, ann W. D. Ret, Jour. Inst. of 

Petroleum, 38 (1952), Part 1 pp 301 
12; Part II, pp. 312-43 
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Manufacture: Processes and 
Plant— 


Mechanism of Mass Transfer on Bubble 
Plates. 
Frank B. West, Wacrer D. Greer 
AND Toru Sxuimizu (University 
Washington, Seattle, Wash.), /nd. Eng 
( hem., 44 (1952), Pt 2470-8 
he purpose of the work reported was 
to help establish the mechanism on mass 
transfer between vapor and liquid on a 
bubble-cap plate. The theoretical rela 








rs WHITLOCK 
FOR PROCESS EQUIPMENT 


Heat Exchangers Pressure Vessels 
Desuperheaters Heaters 
Fabricated Piping Coils 
Coolers Towers 
Columns Evaporators 
Condensers Reboilers 
Receivers Fabricoted Assemblies 
Vacuum Chambers 


Carbon Steel Aluminum 
Chrome Steels Cled Materials 
Nickel Steels Hastelloy 
Nickel, Monel, Inconel Karbate 
Stainless Steels Wrought tron 
Copper and Copper Base Alloys 


Rolling Oxyacetylene Welding 
“erming Inert Gas-Shielded Arc Welding 
Machining Atomic Hydrogen Welding 
Pipe Bending Meat Treating and Stress Relieving 
Coiling Hydrostatic and Air Testing 
/ Metallic Arc Welding Radiography 
Tensile Testing 


Petroleum and process industries make Whitlock their source for process 
equipment of all kinds: standard or special designs—in ferrous or non 
ferrous matericls — for high or low pressures — for high or low 
temperatures. Whitlock engineers, Whitlock facilities, and Whitlock manu 
facturing techniques are ready to serve you. For recommendations, write 
The Whitlock Manufacturing Co., 75 South Street, Hartford 10, Conn 
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2" Thermometers 


in aya forms — ranges —stem lengths — connections 


Whether your requirement calls for certified laboratory thermometers 
or thermometers for remote reading 


wf rugged all-metal industrial types 
the most 


you'll find exactly what you require in the Weston-TAG line 
ynprehensive line of quality thermometers ever offered by ONE manu 
facturer. Literature on request. WESTON Electrical Instrument Corpo- 


ration, 617 Frelinghuysen Avenue, Newark 5, New Jersey 


Laboratory 














GLASS 
—certified sets of ASTM Testing 
and corrosion-resisting stainless thermometers with overlapping 
stem lengths from 2” ranges in protective case. Ranges 
100°F from —36°F. to high as 760 °F. Also 
precision and standard etched stem 
thermometers for general testing. 


ALL-METAL 


have readable, dial-type scales 


steel stems 
to 24”~—ranges from low as 
to high as 1000 F.—accuracy 4% of 
1 of thermometer range 


Chemical Engineering Materials of 
Construction. 


Lndustrial em : ; 








fibe rs 

GLASS (Metal Case) - 
available in all forms, all ranges, in 
stem lengths and connections. Accu- oe 


racy within one scale division. Also 
submarine types, metal and cupcase 


thermometers. 


The Measurement of Fluidization 
Quality. 
Rd Wirutam WW. Suuster anp Perer 
i 


ALL-METAL 


—provide unmatched readability 
and durability—accuracy within 1% 
of thermometer range. Available in 
all types, ranges and stem lengths 
(244” to 72”) for all requirements. 





Kistiak (Tensselaer Polytechnic Insti 
tute, Troy, New York), Chem. En 
Progr 48 (1952), pp. 455-8 

Fluidization has developed faster as 
art than as a science. While many 
been built and operated, a 
the funda 
pertorm 


at 

ELECTRICAL PRESSURE ACTUATED units have 

resistor bulb sensing element per- —for remote reading, in 5, 6 and 8” mplete understanding of 

mits mounting indicator any dis- dial sizes. Ranges from low as tactors governing the 
tance away from point of measure- -325°F. to high as 1000°F. Accu- anice 

ment. Multiple remote readings also racy one scale division unaffected lacking. The reason for 

possible by use of selector switch by vibration or severe shock. Cases difficulty ir ata a 

Significance to the quahitv or unrtormity 


and several bulbs. of iron, brass, or plastic. 
of fluidization An imstrument is de 
quality of 


! 
menta 
f such units has been, in general, 
this has been 
the quantitative 


scribed for evaluating the 
fluidization This is based upon the 


1 tre 


measurement of the magnitude anc 
Cmpowlure iment quency of pressure-drop fluctuations 
across a section of a fluidized bed. Pressure 
9413 fluctuations were measured by record 
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[ Science Abstracts ] 


id 4 
ing the strain produced in a metal dia ¢ % 
phragm by the pressure difference existing 
across this section of the bed rhe 
meter was tested on fluidized beds of 
glass beads under varying conditons of 

bead size, initial bed height and column AY] ) 3 ENTERING MIXER 
Design and Choice of Equipment for Pat T os Raa 
Gas Dehydration. ne ) 


loun M. Camps (Black, Sivalis & 
Rrvsor ne Okl , Okla.), 


Chem 7 roare 1952 pp 


tameter and percent of bed expansion 




















Wins fast acceptance! Users say it 
meets all requirements. Costs less 
waste Conte of Ol Refoeree oe  t0 buy and Fully Guaranteed! 


Roy F. Weston (The 
| lelp!} 


Company PI 
} , Here is a mixer that has no cast parts, being of all-weided construc- 
tion, including the stuffing box,—nothing to break or get out of order. 
And due to its strong, simple construction it is replacing many com- 
plicated, and higher priced units. It is recommended for the most 
efficient, rapid and economical blending of gasoline, gasoline Ethy! 
mixing, lubricating and fuel oil blending as well as by-products. 
Indispensable in cycling operations and pipe line work—uniformity 
in charging stock—a natural for research, laboratory and pilot plants. 


12 SIZES— FROM '/2 TO 25 H.P. 

This unit has two ball bearings, and a front single lantern bearing on 
the shaft, thus giving three bearing supports to the overhung pro- 
peller shaft. Quick access to the front ball bearing and the stuffing 
box gland is obtaineJ Gy opening the hinged cover door on top. Re- 
packed from outside without tank leakage, . achieved by the same 
positive arrangement as our other models. 

If you have a mixing problem, we invite you to write us for Catalogs 
and any special Engineering information you may need. There is no 
obligation of course. 


Products: Properties, 
Utilization and Analysis— 


The Deterioration of Transformer Oil. 


eects INTERNATIONAL ENGINEERING, INC. 


ment of Oil Stability. 

L. Massey (Metropolitan-Vickers Fle« 

stent Ca, Rak. Lenten: Muaieetia: Rete NEW YORK DAYTON 1 OHIO CHICAGO 
Inst. of Petroleum, 38 (1952), pp. 361-93 15 PARK ROW 407 S. DEARBORN 
Ihe article is Part III of a series by WORTH 2-2580 WABASH 2-0733 


the author on this general subject, and 
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Pe IF Say 


Vy = 
¥ 
Cant ‘cme ly 


MAxi-MoyNTED 


WITH THESE MAXIMUM ADVANTAGES 


one-man control 


operation stability through 360° 
close quarter maneuverability 


fast travel—either direction 


Adaptable for all 
makes of cranes from 


5 to 50-ton capacity. 


Write for additional information, 


CRANE CARRIERS 


POWERED 


~~ 7 


10 te 30 ten 


POWERED 


(OC ar HY 


5/8 te 11/4 vd 


j 
3/8, 1/2 end 5/8 ya 6 te 12 ten 


MANUFACTURED BY SIX WHEELS, INC. +» LOS ANGELES 54, CALIF. 
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Science Abstracts 


Classification of Bitumens in Asphalt 
Technology by Certain Rheological 
Properties. 
Part III. The Practical Value of Vis- 
cosity Number and Related Indices as 
Compared With Other Established 
Methods Of Bitumen Characteriza- 
tion. 


38 


Analysis of Liquid Hydrocarbon Mix- 

tures by Mass Spectrometry. 
Application of Matrices and IBM 
Techniques 


Harotp Sorcov (S \ I 





Science Abstracts 


and clos« p ral similarities require 
fractionation « sample. The smallest 
number of ions required is found 
to be four ar tl argest matrix deemed 
useful was of fifteenth order. It is 
believed that the observations made in 
this study ver general enough t he 
applicable blems in mass spec 
metry th than those vered it 


e present stuc 
Spectroscopic Determination of Metals 
in Silica-Alumina Cracking Catalysts. 
J. P. Pacurassortt anp F. W. Porscnt 
(Research Department, Standard Oil 
Cc [Indiana], Whiting, Ind.), Anal 
Chem., 24 (1952), pp. 1403-5 
It is necessary t know the concen 
tration of certain metallic contaminants 
cracking cata u f their 
ole as cataly 
developed a [ re ri nethod for 
tl rapid and ; i determination 
~ metals ili alumina catalysts 


; st poison authors 


The sample is d ‘ n acid, and the 
vanadium, nik copper, lead, 
and magnesn are determined 

he resulting solution spectrographi 
Sodium is determined by the flame 
ymeter. Comparison on a_ similar 

be made of naturally occur 
minerals, synthetically prepared 
laboratory standard ma 

} 1 can be extended t 
letermination of other materials 

to the analysis of other solid-phase 


terials that are amenable to s« 


Estimation of Pyrrole Nitrogen in Petro- 

leum Distillates. 

R. B. THompson, Tep Symon, AND 
(CHARLES WaANKAT (Universal Oi 
Products Co Riverside, Ill), Ana 
Chem. 24 (1952), pp. 1465-7 
Phe ! t mtrogen 

f the pyrrol 

siderabk ettec 

gasolines an 

tracted the 

acid—aceti 

ence f Ehrli 

the tormati ‘ 

plex that lend f t colorimetric 

determination rethod was applic l 

t 4 Variety oO rel oil d gave goo 
pr lucibility \ satisfactorily 


for s ig t is erratic 


+} 1 L 
with cracked 


Modified Method for Hydrocarbon 
Type Analysis by Mass Spectroscopy. 
H. E. Lumpkin, B. W. THOMAS, AND 
ANNELLE Fiuiorr (Humble Oil and Re 
Baytown, Texas), Analytica 

24 (1952), pp. 1389-91 
nt it that a rapid 
determination of the 
m types in the gasoline 
oiling rang petroleum naphthas ts 
valuable in tl haracterization of crude 
naphthas and it evaluation of pilot 
plant feeds ; roducts as found in 
process development work. Mass spec 
trometer compound type analysis as de 
veloped by Brown was modified to apply 
it to samples of low lefin content 
Paraffins, napkthenes, aromatics and 
condensed-ring naphthenes were deter- 
mined in a single mass spectrometer rut 
through the abundance of the specific 
up of peaks that are distinctive for 
the several compound types. Four types 


can be determined in olefin-free samples 


ACCO 


product 


@ High test bronze body and bonnet; nickel-alloy 
disc and seat ring; high tensile, high torque rolled 
bronze stem—pius large, deep stuffing box easily 
repacked under pressure—these are the features 
which make R-PaC Bronze semi-plug and full-plug 
Globe and Angle Valves outwear ordinary valves. 
They're fine for frequent or continuous throttling of 
steam, gas, oil, water. This type valve can be furn- 
ished in 200, 300 and 350 lb. pressures. 

See your R-PaC distributor for information on 
the complete line of R-PaC valves or write nearest 
district office. 


f R-PaC 
R-Pac VALVE DIVISION valves 


AMERICAN CHAIN & CABLE 


Reading. Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn 
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When you use-a power drive which is an assembly of motors, pulleys 

and belts, chains and sprockets, gearing, speed reducers, etc, you 

waste timé and money in purchasing, handling and assembling these 

various units into the final drive, 

| Master power drives designed as complete units with component 

; parts matching size for size and rating for rating offer you considerable . 

soving in space and money .. . es- ' 

pecially in the larger sized units. ones too 
So don’t put up with “make-shift” assemblies when you can select 

from Master's broad line, standard units which easily combine to give 

you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 

in one compact unit that you can use RIGHT where you want it. 
Use the RIGHT power drive to increase the saleability of your motor 

driven products . . . improve the economy, safety, and productivity of 


your plant equipment. That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO : 
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1/8 TO 125 HORSEPOWER 
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Geers and Flexible Geor 


Sier-Bath GEAR and PUMP CO 


Identification of Thiophene and Ben- 
zene Homologs Mass Spectral Correla- 
tions. 

] K INNEY 


9261 Hudson Bovlevard, North Bergen, N. J. 


liquids, 500 PSI for light 
Also Manufacturers of ‘‘Georex’ 


oils. Horizontal or vertical construction. 


Capacities, 


ities 1-700 GPM; Discharge 1000 


non-lubricating moterials. Sier-Bath "Geerex” Pumps for 
lower pressures and capacities. REPRESENTATIVES IN 
PRINCIPAL CITIES. 


Sier-Both External Geer & Bearing Screw Pumps for 


‘Screw Pump Reply 


ite fo 
*. Shows 
— reverse side can be 
out for prompt quotation. 


PSI for vis 


vide easier servicing, longer life. Other! advantages 
include: no metallic contact between rotors—high 


volumetric efficiency—only suction pressure on 
stuffing boxes—direct-connection up to 1800 RPM. 


New features cut maintenance requirements, pro- 


NEW SCREW PUMPS! 


For Pumping Lubricating Fluids and Semi-Fluids 
Describes Complete Line of 


SCREW PUMP 
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All. rupees Capillary Viscometer. 
lonnson. R. L. LeTourneat 


an Ma 


LOCKNUTS BEHIND TIMING 


GEARS facilitate repairs 
SCREWS make mejor 


overhauls simple, inexpensive—greatly reduce need 
(and expense) of periodic pump replacement 


llary instru 

lesigned for 
the range 

has actuall 

the labora 

Research Cor 

poration as all-purpose capillary u 
strument : rom 0.5 to 100 

OOO centisto and 3 temperatures 

fron 100 to 500 or both trans 

parent and opaque o1 The properties 
of seven of the mo opular, commer 


INTERCHANGEABLE ROTOR 


ially available viscometers are compared 

tabular form to the Zeitfuchs cross 
rm instrument. Instructional details ot 
the various viscon rs are also show 
t} 


Advantages cross-arn 
that it measures both transparent and 


paque oils, has a wide range, requires 


type are 


1 small sample, has convenient overall 
dimensions, is easily filled and rapidly 
cleaned, and quickly attains equilibriun 
n temperature ! use of the instru 
d | data se 


ment is descri typica 


tired in its u : presente 


A. F. Lacomble Dies 


Antoine F. Lacomble 
mar f Shel Devel 
recently died at the ag 
Holland, he joined Shell 1 
as president of Shell Developn 
1943 to 1948 
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BALL BEARINGS position rotors 
exielly for less weer on bearings 


end timing geors 
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SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired 
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| Pumps 
ano ee eerste cise Rand 


I released by the In 

Company describes five 

groups and 17 corres By A — 

types, their capacities, horsepower rat- 

ings and uses, Two pages of the publi- 

cation are devoted to pump dimensions 

= a “ ¥ Pees of ¢ under 60 

cycle use. escription o' pur- 
units and design cations is 

also included. 


Circle No. 1 on Postcard 


Engineering Personnel 

Badger Manufacturing Company has 
issued an illustrated brochure giving a 
brief outline of the background and ex- 

rience of = engineering 

e booklet also quavbin the services 
the company offers to the chemical, 
petroch 


emical, petroleum and other in- 
dustries. 


Circle No. 2 on Postcard 


Pollution Solution 

To serve as an introduction to a new 
method of sewage treatment, “Bionetic,” 
a foider rom a, released Reliance 
Chemicals Corporation, describes the 
possibility of increasing waste effluents 
quality levels whe: ever a biological proc- 
ess is employed in the treatment, 
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USE THESE CARDS 
To.Get 


COPIES OF CATALOGS 
And for More 


Tahaclgsalehalcla mela! 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 
Circle on one of the cards at right 





The continuous removal of water 
vapor from air and other gases to dew 
points as low as -100 F., is described 
in a new bulletin pertaining to dehydra- 
tion equipment issued by Selas Corpora- 
tion of America. 

Entitled “Selas Dehydrators,” the 12- 
page bulletin describes the need for 

ydration 


deh 
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“A New Way To Buy Glucosates,” a 
new booklet released by D. W. Hacring 
& Company, describes the particular use 
of some of the company's glucosates, 
which are a corrective for corrosion, 
scale and algae. 

All of the company’s glucosates such 
as quachrom glucosate, sodium chrom 
glucosate, phenochrom glucosate, pyro 
glucosate, tetra phospho glucosate, hemi 
phospho glucosate, ta glucoside, 
sodium glucosate and sulpho glucosates 
have made available in drums 
ready for use. 

Circle No. 6 on Postcard 


Use one of the free and convenient Reader Service 
poge to request copies of the cotalogs in which you are 





Centrifugal Pump Guide 

feat Pleats thseae, bontin oe 
”" a 12-page re- 

leased by ‘Ailis-Chalmers Manufacturing 

Company, describes the company’s line 


table for single stage, 
Allis-Chalmers ps. 
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(More Literature items on Pages 
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What's New 


Chemical Injector Pump 


Designed for pumping chemicals in 
refinery, McFarland Engineering & 
Pump Company's new chemical injector 
pump, the Mac-4, is engineered to pump 
ontinuous and uniform volume of chem 
ical or lubricant 
may be 
that as 


Up to three chemical ends 
mounted on a single motor so 
three fluids may be pumped 
usly at individually adjust 
constructed of 


not affected by 


many as 
simultanec 
able rates Phe imp is 
Stainless 

hemnicals 


-ostcard ) 


pac kaged” 
been made 
by Miltor 
pat rhe 


ing the 


made ol 
iterials 

nditions 
ap 


-astcard ) 


Publishing ( 


Eastman Organic Chemicals 

A revised edition of the Eastman 
Kodak Company's Organic Chemicals 
Catalog, including a section on the 
nomenclature of organic chemicals, has 
just been announced by Distillation 
Products Industries, division of East- 
man. In the new edition, the company 
has attempted to simplify the listings 
so that it will be easier for chemists to 
consult and use the list, which pro- 
vides detailed information on the more 
than 3500 organic chemicals supplied by 
the company together with data on thei 
chemical structure and molecular weight 
. 256 new hemicals have been 
the Eastman list since the pub 
last catalog 


new 


some 
added t 
lication of the 
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Venturi Nozzled Sand Blaster 


rene GOD 


High co itrat 
greater thickness per app 
special application ir 
handling acids ! 


chemicals 
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Concrete Gunning 


tondactor, the 
placement or 
other ma 
Place 

new 

new 
makes 


three 


Development of a new 
Model No. 1250, for air 
‘gunning” of concrete and 
terials has been announced by Air 
mpany. Four 
udded to the 


very 


ment Equipment ( 


features have been 
mit. A 


efficient use of air; 
motor 


new air rec system 


more heavier 
hp. rotary air drives 
feed the a new 
metering and shut-off valve allows easier 
of material flow; 1] 


agitate and 


mechanism; material 


control l and an all 


upper 
positive 


new material valve assure a 
seal 

guns everything 
type 


nsulating 


Bondactor 


m heaviest chrome 


The new 
refractories 


est wetul concretes 
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Lightweight Handling Box 
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eliminates 


torn 
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producers of 


DOUBLE-FLOW TOWERS 
AQUATCWERS 
DOUBLE-FLOW AQUATOWERS 
DRICOOLERS 

NATURAL DRAFT TOWERS 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 


for LARGEST COOLING CAPACITY 
with LIMITED TOWER AREA 


Engineers. who know, cheese 
MARLEY Twin-Flow 


Twin-Flow design includes Marley 


Twin-Flow cooling towers concen- 
trate maximum cooling ability in 
every square foot of plant area . 
make fullest utilization of the many 
exclusive advantages of Marley cross- 
flow cooling. That's why they deliver 
largest quantities of cold water at eco- 
nomical cost per gallon. 

High, louvered sides provide even 
air flow throughout all parts of the 
patented Marley filling, that breaks up 
the water most completely and at 
closest intervals. This long, thorough 
air-water contact means performance 
—the ability to cool more water to 


lower temperatures. 


open distribution for at-a-glance in- 
spection, simplified maintenance and 
safety for operators. All mechanical 
equipment is Marley designed and 
manufsctured exclusively for cooling 
tower service and is field-proved in 
thousands of installations. Marley 
structural strength that means long 
service life is a fundamental of Twin- 
Flow engineering. 

Marley Application Engineers in 
fifty cities will gladly show how Twin- 
Flow cooling towers can bring added 


economy to your plant. 


The Marley Company 


KANSAS CITY 5, MISSOURI 


Petroleum Refiner 





What's 


Process Equipment 


Blaw-Knox Company's new bulletin, 
Number 2403, entitled “Process Equip- 
ment” describes a variety of process 
equipment designed and manufactured 

the company 


(Circle No. 21 on Postcard) 


All-Weather Motor 


\ new outdoor weather-protected 
motor has been announced by Allis- 
Chalmers Manufacturing Company for 
ise in semi-outdoor and outdoor steam 
electric stations 

Designed to driven heavy 
oisture out of ‘ s, the motor 
duced to 600 
particles 


prevent rust and 


an imtake ) 
er minu o heavy rain 

ot be dr: lo 
ron nter tl! machine during 

€ air intakes 


rable height 


stcard ) 


Non-Splattering Coating 


\ new industrial aluminum coating 
that can be sprayed without splattering 
bjects or surfaces four feet or more u 
he background has been offered by 
n Laboratories, Inc. Because oi 

ial formulation of the coating 

ylac Aluminum, dries after 

travel from the spray gun 

ial is plasti 1 to provide 

xl flexibility and bonding 


be used t lu 
ard) 


Flow Measure 


\ new | dit nti neter i 

easuring , gas flow or record 
ng the ration of air flow to gas flow has 
been developed by The Hays ( orpora 
tion. Known as The Hays Diaflow 
Meter, it is especially adaptable for in 
lustrial furnaces and sewage disposal 


plants 
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New 


Alcohol-Resistant Foam 


Of interest t American manufac 
turers who use alcohol and other water 
soluble solvents will be Pyrene Manu 
facturing Company’s new air foam 
that chokes off all flammable liquid 
hres 

Claimed effective against fires in suct 
liquids as gasoline and benzine as well 
as in water soluable solvents, the new 
toam is expected to have wide applica 
tion where there are mixed oil and al 
cohol hazards. Effective life of the 
alcohol-resistant foam, the company 
claims, is almost 50 times greater than 
that of other foams regarded as stabk 


(Circle No. 25 on Postcard) 


Testing Asphalt Quality 


General Electric Company has devel 
ped an instrument which is designed 
to aid in producing better highways with 
the aid of atomic radiation. Called the 
G-E scintillation counter, it detects alpha 
beta, gamma and thermal neutron radia 
tion 

In testing orrelation be 
tween radioa t t and previously 
prepared quality and 

hesive characterist the aspl alt 


(Circle N ,ostcard ) 


rrucessing Liquids 
Radiant gas heat if 
liquids is the subject of a new bulletin 
released by Selas Corporation of Amer 
ca. Entitled “Heat Processing Batcl 
Liquids with Duradiant Clusters,” the 


voklet describes the characteristics of 


processing 


mbustion equipment and its applica 


a variety of liquids requiring 


rocessinez 


(Circle No. 27 on Postcard) 


Solvent-Resistant Rubber 


Thiokol LP-2, a viscous liquid which 

mverts to tough, solvent-resistant rub 
ber at room temperature, is described in 
1 folder recently made available by the 
Thiokol Corporation 


(Circle Vo. 28 on Postcard) 


ymmpany Publication 


in Equipment | 


Airmotor Valve Operator 


A new airmotor diaphragm-type valve 
operator has been added to the General 
Controls line of automatic pressure, tem- 
perature, level and flow controls. The 
operator is designed for use on any Gen- 
eral Controls valve, normally open, nor- 
mally closed, three-way or slides. It op- 
erates by means of pneumatic pressure 
applied to the chamber above the dia- 
phragm and is adaptable for manual or 
remote control systems. Operators are 
available in 13- and 16-inch diaphragm 
sizes, with other sizes available by spe- 
cial order 


(Circle No. 29 on Postcard) 


New Plant Location 


lo aid company management and en 
gineers in the selection of a location for 
a new plant, Walter Kidde Constructors, 
Inc., has published a brochure entitled 
Factors Influencing Industrial Plant 
Location.” 

The 12-page, 8%xll-inch publication 
is a compilation of 64 basic questions 
which management should answer and 
evaluate in order to select the best site 
for a new plant 


(Circle No. 30 on Postcard) 


Portable Mixer 


Licht and portable, a new type mixer 

leveloped by Process Industries Engi 

- neers, Inc., is 

a ~ nal designed with 

separate mo 

tor coupled to the 

propeller shaft by a 

flexible drive shaft 

especially designed 

tor agitator service 

The mixer, drive 

shaft and motor can 

be quickly and easily 

detached for carry 

ing separately. Re- 

= moval of the motor 

trom its customary 

place at the top end 

of the propeller shaft, 

besides reducing the 

weight by more than 

half, results in a mixer of simplified 

design. No special motor is required 
for the mixer 


(Circle No. 31 on Postcard) 


a 


Protective Coatings 


\ complete line of coatings for in 
lustrial maintenance, including resisting 
nsulating, waterproofing and restora 
tion materials, is listed in a new cata 
log released by Earl Paint Corporation 
Giving descriptions of Erkote products, 
which are manufactured by the com 
pany, the booklet contains a section de- 
voted to technical data and tables show 
ing the outstanding chemical, corrosion 
and fire resistance, as well as insulation 
qualities of the various Erkote Mastics 


32 on Postcard) 
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HESE END TREATMEN 











Trufin tubes offer these three simple types 
of end treatment which you can use in your 
condensers. Trufin, you know, is the finned 
tube whose fins are extruded from the tube 
result_Trufin— the integral finned tube 

Because of this integral construction, Trufin 
can withstand vibration and extreme temper 
ature changes without affecting heat-transfer 
efficiency—a very important consideration in 


selecting finned tube for your condensers 











Besides copper and copper base alloys, 
Trufin condenser tubes are also available in 
aluminum bi-metal (aluminum fins with copper 
or other metallic liners) in a variety of sizes 


REG Pat. orr 


WOLVERINE TUBE DIVISION 
CALUMET & HECLA, INC 
Manufacturers of tubing exclusively 


1431 Central Ave. e Detroit 9, Mich. 


ond the Wolverine Spun End Process available 


n Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 


Sales Offices in Principal Cities 


Export Department, 13 E. 40th St. New York 16 N.Y 


» , 
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What's New in Equipment | 


Midget X-Ray Machine 


A new ! \ ma rial 250,000 
volt x-ray machir han half the 
size and less than weight of 
the conventional quarter-million volt 
unit, has been developed by General 
Electric Company 


Che mobile unit apable of x-raying 


steel up to 3 inches in thickness, car 
be easily carried ar j ! foundries, 
velding shops pyards, building proj- 

ts and on jot here x-ray inspections 


ire needed to « | quality and safety 


(Circle No. 35 on Postcard) Portable Loading Ramp 


Described as enabling one man to per 

Gas Odorization form the work of ten, the new portable 

loading ramp introduced by John B 

J. B. Calva & Company, Minneapolis, Illo Engineering Company can be it 

Minn., has released a new bulletin, G6, stalled in five minutes at any loading 

on their recently developed method for The John B. Ilo Loading Ramp’s 

ordorization of liquid petroleum gas t hydraulically operated dock can be ad 

ntained tele supersede Bulletin G5 justed to any truck bed height in a few 
adjustments t seconds 

} 


Dage (Circle No. 36 on Postcard) Portability and adjustability are the 
brief two main features of the ramp, whicl 
is available in two models, manual anc 


ine hes 
electrically powered 


mit for 
any k , ‘ , 
(Circle No. 39 on Postcard) 


e unit is sig d tor use in indus 
ry, Manutacturing, miming ming anc 
wy demccgen one alleathonn ¥ “ a ane Evenly Graduated Flow Meters 
viewing, any standard television receiver Catalog 2300, recently published b 
can be « nnected to the Camera by Brown Instruments Division, Minne 
means of a single coaxial cable ipolis-Honeywell Regulator Company 
(Ciwele No m Postcard) describes the new line of Honeywell 
evenly graduated flow meters for mea 
surement, recording, indication and in 
tegration of fluid flows. The 25-page 
publication covers in detail the char 
acterized bell for square root extraction 
and the electronic integrating mecha 


High-Speed Reduction Gears nism 


Elliott Company’s new line of high 
speed reduction gears for mechanical 
drive turbines have been made available 
in built-in or coupled designs rhe 
built-in gears include the Elliott tur- 
bine and gear case secured together, 
with turbine wheels and pinion mounted 
on the same high-speed shaft This 
eliminates exhaust-end bearing and cou 
pling, permitting a compact unit of 


(Circle No. 40 on Postcard 





minimum overall length 


The new line f gears is offered in 
gear ratios up to 5:1 for built-in units; 
up to 8.5:1 for the coupled designs 


> 


(Circle No. 37 on Postcard) 


Pine Compressor Solution 

vases 

capacity BOE-6005 Clayton K Described as the solution to many of 

Steam Cleaner has b de available today’s compressor problems, Clark Underground Pipe Insulation 

in a “civilian” model b n Manu Bros. Company’s new model HMA Gas- 

sacturing \ompan) Engine-Driven compressor is the sub \ new type of insulated anchor for 
Che machine is capable of discharg ject of a catalog recently issued by that use in underground insulated pipe sys 

ing up to 540 gallons per hour of pres company. Within the pamphlet’s 50 tems conveying hot or cold liquids or 

sure detergent spra or the same pages of graphs, charts, illustrations and gases has been announced by Durant 

amount of hot cold pressure rinse descriptive information, many advan- Insulated Pipe Company. Constructed 

simultaneous! Equipped with a 60 tages of the new unit are featured. In to eliminate contact between anchor 

gallon detergent neentrate tank and a four models of two, four, six and eight plate and pipe, the anchor is said to 

40-gallon fuel tank, the cleaner will cylinders each and with a brake horse minimize heat loss at anchorage points 

operate for four urs continuously at power of 80 to 330, the compressor can and to prevent pipe line corrosion due 


maximum load be installed anywhere » electrolytic action 


(Circle N 34 on Postcard) (Circle No. 38 on Postcard) (Circle No. 41 on Postcard) 
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NO BREAKS WITH PENFLEX ON 





PENFLEX FLEXIBILITY 
ALLOWS LINES TO WALK WITH TANK 


Heat... cold... tank settling . . . all made rigid pipe on oil storage 
tanks in a large New England bulk plant move, bend and break. 
Every break meant oil and gasoline lost . . . fire a constant threat. 

Then Penflex ‘‘Flexineering’’ solved the problem. Pipe breakage 
has been eliminated with a length of 12” I.D. four-wall interlocked, 
specially packed Penflex tubing . . . installed with tight-packed 
flanges. Now any amount of thermal expansion or tank settling can 
occur with no leaks, breaks or spillage. Penflex tubing is tight as a 
pipe .. . yet flexible under all conditions. 

Let Penflex engineers help solve your tubing problems. Penflex 
manufactures a complete line of four-wall interlocked and seamless 
welded corrugated flexible tubing . . . metallic hose, tubing or 
couplings from 1/g” I.D. and up. . . automatic barrel fillers, acces- 
sories and fittings 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7207 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York « Chicago * Houston * Cleveland « Los Angeles 


NFLEX 


HEART OF INDUSTRY’S LIFE LINES 


Petroleum Refiner—V ol. 31, No. 12 





What's New in Equipment 


Flow Safety Device : turing Company for the applicz 

the recently developed epon resin paints 
\ catalyst is mixed wit this part 
a split second befor it strikes the 
surtace 

ID he ature { the gun is its 
dual-teed head which maintains a cor 
rect balance between paint and catalyst 
in the blending pr: fecause of the 
rapidity with ich tl paint sets up 
ifter the catalyst is added, the two are 

blended after they leave the 


Voltage Stabilizers 
Automat voltage 
5 15.000 y 
Money Saving Gauge 
lo save process fluid 


explains 


I prin- to reduce ating costs 


Th oro ¢ 
Gauee. Ac 
instrument 


ves « 


stcard } 


pressure testing equipmer 
he mstrument department 
The uve is furnished 
va )}-10,000 psig. and 
Guasanesed Gocurete wee 96 of E pet The spray gun is essentially a heavy 
cent of the < at any point ut fhe. hk & ; . : - 
throughout ‘ yi duction gun with the precisior 
italvst feed system added 


(Cirel 6 on Postcard) Circle No. 49 on Postcard) 


Pressure Transmitter 
1 rential pressur imary 
utomatic 
ut ced by 
\ Known as 
Autronic Dif 
the unit 
n with 
system 


lifferer 


Test Chambers 
Tenney Engineering, Inc., has 

available a new four-page bulletis 
standard line of temperature-! 

test chambers. Chambers ccwvere | 

ee ' 1 , 

booklet are able to simulate temp Flexible Ease Computer 
Motor Oil ur 100 F. to + 200 at 

all becnans i cfiiete The new ease computer manufactures 
Beckman Instruments, Ir has beet 
signed te bring to industry and science 
' : method for the accurate solution of 
perature and humid problems involving the interralation of 
multiple variables found in automatic 
nstruction, access Control systems, thermodynamics, aero 
dynamics, structure loading and guided 


The divi 
troleun 


humidification. de 
yressor equipment 


tandard equipment 
missle 5 


Ihe computer can be used as ar 

. " , 
(Cirele 48 on Postcard) equation solver. a simulator or a tester 
linear tota 


It can solve seventh order 


lifferential equations and, with auxiliary 
equipment, many nonlinear equations 


Catalyst Painting System 


\ new type spray painting gun has “ 
ni 


stcard ) heen developed by the Binks Manufac (Circle No. 50 ’ostcard ) 
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CRACKING 
CATALYST 


CATALYST DIVISION, NATIONAL ALUMINATE CORPORATION 
4001 West 71st Street ° Chicago 239, Illinois 


Ys 


wy 
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Copies may be obtained easily and without cost by using Reader Service 
Postcard. Just circle on the card the identifying key number of each 


item in which you are interested 
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New TRANSAIRE 





The new Taylor TRANS AIRE* Differential Pressure Transmitter 


1. Dry meter operates on torce-balance principle Diaphragm of Teflon coated glass cloth. Body work- 
ing pressure rating 1500 psi. Available in either forged steel or type 430 stainless steel 
8. Provision for adjustment of range 
suppression up to 100% 
2. Vent screws to provide for 


filling in liquid service 
7. Built-in, trouble-free, capil- 


lary type hydraulic damping 
provides stability of pneumatic 
circuit. No filling,—no mess— 
no dashpot. 


3. Pressure taps 
mounted in vertical 


plane. Two high side c 
and two low side 4\ 
r 
\ 


taps provide self 





venting or self ~ 5 Ss 

draining. This : 5. Range change easily 

feature simplifies in- and quickly made. Sliding 

stallation and main- pivot is roughly position- 

tenance. ed to within plus or minus 

i% of desired range 

(printed on beam) and 

locked. Fine trim adjust- 6. Relay valve speeds differen- 

ment by means of screw tial pressure changes to con- 

driver troller or receiver, providing 
excellent linearity and minimum 


4. Standard angle bracket 
permits side, top or bottom 
mounting. Pipe stand 
mounting (also for side 


top or bottom) available h 
ysteresis. 








CONTROLLER —7 a) 
CONTROL CUT-PUT LINE heceiven 
VALVE 


FRACTIONATION 


COLUMN SET POINT / CUT-OFF RELAY 
LIN 


E LINE 


BI-ACT CONTROLLER 
MOUNTED ON 


ae TRANSMISSION, 


LINE 


FLOW 
TRANSMITTER 





GRAPHIC PANEL 
CONTROL 
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~ Flow Transmitter 
widens selection of 
Taylor ‘Transmitters! 


THIS new Taylor Trans- 
mitter is the result of 
extensive field study and 
close collaboration with 
users of force-balance 
transmitters. It is de- 
signed to meet present 
day industrial requirements for a rugged, dependable 
and accurate instrument to measure flow, liquid level 
or specific gravity. With this new development three 
force-balance transmitters are now available for the 
measurement and transmission of flow, temperature 
and pressure. 


INEXPENSIVE AND SIMPLE TO INSTALL 
« Simplified piping because it can be close coupled to 
orifice flanges. + No seal pots required—negligible 
displacement because of force-balance construction. 
« No leveling—mercuryless dry meter. + Light weight 
for easy handling; weighs only 23 Ibs. 


ECONOMICAL, EASY TO MAINTAIN 
* Self draining or venting—no periodic manual vent- 
ing or draining. « Overrange protection to full body 
rating. 
ACCURATE 

* Relay valve for linearity, minimum hysteresis, fast 
speed of response. + Pressure effect 0.2°> | 100 psi. 
change. + Temperature effect 1.0% / 100°F. change. 


RUGGED AND DEPENDABLE 
e Weatherproof housing built for tough service and 
outdoor mounting. + Force-balance construction; neg- 
ligible motion; minimum possible wear. + Process 
sealing bellows 3 ply type 316 stainless steel. 


v v v 


Ask your Taylor Field Engineer for full details of this new 
Taylor TRANSAIRE Differential Pressure Transmitter, 


or write for Bulletin 98226. Taylor Instrument Compa- 
nies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 
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TAYLOR 
TRANSAIRE 
TEMPERATURE 
TRANSMITTER 


With Speed-Act. This is a compact, super-responsive 
instrument designed to measure and transmit smallest 
temperature changes up to 1000 ft. with great accuracy. 
It gives you: + Unprecedented speed of response 
provides dynamic accuracy thanks to derivative action 
(Speed-Act) in the measuring circuit. « It will transmit 
an Qutput pressure proportional to the measured tem- 
perature with an accuracy of plus or minus 0.06 psi. 


TAYLOR TRANSAIRE 

PRESSURE TRANSMITTER 

A highly sensitive and ac- 

curate suppressed pressure 

measuring instrument, de- 

signed to measure and 

transmit pressure changes up to 

1,000 ft. It is accurate to 42% of the 

selected short range span and sen- 

sitive to pressure changes of 14” 

water. It gives you these important 

advantages: + Short range spans 

available 20 to 40 psi. throughout range limits of 35 
to 415 psia, and 50 to 100 psi. throughout 100 to 1,000 
psia. « Volumetric type pressure system is extremely 
accurate, practically clog-proof, has corrosion resisi- 
ant 316 stainless steel diaphragm. + Temperature 
and barometric compensation for higher accuracy of 


measurement and control. 
——— MEAN 


ACCURACY FIRST 


INDUSTRY 
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New Patents Affecting Petroleum Refining 


Dr. Heinz Heinemann valuable hydrocarbons with partial oxi 


dation of the catalyst, the bed in the 
lower portion is contacted with a H./CO 
2\ afr 9 ‘ mixture which causes partial reduction 
f oxidized catalyct. U.S.P. 2,614,114 


noiled fr Ss OF 


Multistage Process for Condensing Hy- 
drocarbon Synthesis Products. W. E 
Catterall and F. O. Ohsol to Stand 
ard Oil Development Company 
Details are claimed of a process for 

fluc rom a Fischer 


Tropsch synthesis, neutral low mole 


Hydrogenation, 
Dehydrogenation, 
Aromatization— 


<> 


separating, m an ¢ 


weight oxygenated products which are 
more volatile than water in the presence 








Hydrodesulfurization Reactor. P. W 
1 « | t t ] 


( and Carte Gulf O 


i 





( ot water present in a gaseous mixture 
| 


f uncondensable gases, hydrocarbons 


enmre} 


acids, etc. The process combines 
mdensing and scrubbing opera 
as to imerease the degree of 

the utral oxygenated 


ducts, U.S.P. 2,614,115 


se a 





} 


Manufacture of Synthesis Gas. J. H 
Hirsch to Gulf Research & Develop 
ment Company 


In the production of a CO/H, syn 
thesis gas mixture, finely divided coal 


fluidized in a stream of recycled syn 


thesis gas is reacted with steam and 
xygen under increased pressut Phe 
hot gaseous reaction produ ex 
panded with the 


work, U.S.P 























t f i ted ting | : ft ———r Synthesis of Organic Compounds. L. ( 
SP. 26140 t 4 Xx Rubin, E. W. Riblett and H. G. Mc 
} a Grath to The M. W. Kellogg Com 


pany 








Hydrocarbon Synthesis 8: me in —_ 
Process for the Synthesis of Hydrocar- tween 2:1 and 5:1 is subjec » 3 
bons from Carbon Monoxide and Fischer-Tropsch synthesis in the pres 
Hydrogen by Means of a = | ence of finely divided fluidized cobalt at 

»} 


otan 


Fixed-Bed. |. N. Morar ‘ips 3 } a temperature of 440-500 F., a pressure 
Petrol ( r ’ A b between atmospheric and 45 | and at 
least 50 percent CO conversion per pass, 
the space velocity being not substan 
a tially greater than 1200 ypmally liquid 
lie hydrocarbons are produced. U.S.P 

2,615,035 


Treatment of Synthetic Gasoline. H. W 
‘lemming and \ H Friedman to 
Phillips Petroleum Company 


Improved gasoline is produced from 
! 


gasoline boiling range materials having 
boiling points between 37 and 205 ( 
and produced by a _ Fischer-Tropscl 
synthesis employing an iron catalyst. A 


first fraction separated from said ma 

terials and contain veenated or 

ganic compounds and | g a boiling 

range above 90-95 ¢ ated at a 

temperature of 316-427 C. at a pressure 

of 0-200 psi. and a space velocity ot 

Hydrodesulfurization Reactor. (See description one-ten liquid volumes per volume of 
top of column 1.) catalyst per hour with a bauxite, brucite 

r natural bentonite clay reforming cata 

lyst to remove chemically bound oxy 
el Phe I " btained is mixe 
th a second fraction of the synthesis 

| 


Apparatus for s Gas 
. 1. Crawl X t 1 ul r | n of the 


ss-section . 
product also containing oxygenate 


so that th i : 
. Be tine compounds, but boiling below 90-95 ¢ 


greate trac 
an the lower 


to produce the improved synthetic gas 
, line. U.S.P. 2,615,036 
shall have 
liameter of the ; 
‘ pense than Removal of Carbon Dioxide from Hy 
drocarbon Synthesis Tail Gas. H. 7 


Martin to Standard Oil Development 
Company 


Hydrocarbon \ ‘ four-tenths at he upper portion 
‘ St ard t ! hi he -d in the upper portion is 
a gasiform material com 

n xides in propor In a Fischer-Tr pscl 


mut conversion t ess wherem the gaseo 
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YH] WKLE RAP 


6 o Grating and Sta Treaa for Greater Safely 
/ Canister Lining Reinforcement Meshes for Longer Lite 


e- 


e feet of KLEMP HEXTEEL installed in World's 
t of this Gient Gulf Of Refinery in Port 


The Klemp Metal Grating Corporation 

has been serving the needs of the Oil 

Companies for almost Half A Century 

We Toead the Workd wih Satety During this time Klemp has produced 

and patented several specialized gratings, such as 

HEXTEEL® and FLOORSTEEL® reinforcement 

meshes for use in fractionating vessels for the Oil, 
Chemical and Petro-Chemical industries. 

KLEMP DIAMOND RIVETED and KLEMP 
KREST WELDED GRATINGS are consistently 
specified for stair treads, walkways, landings, 
tower stairs, catwalks, stairways and many other 





applications. 
We are the only grating company to do all of 
our own work and we have complete fabricating 
facilities from complicated radial “set-ups”, down 
to simple runs. Our engineers have spent a lifetime 
in this business and their specialized experience 
is at your service. We solicit the opportunity to 
solve your most difficult grating problems. 
na Write for Kiemp's two Below) Klemp Manutoctures Diamond Riv 
new, free, fully illustrated ope fits 
technical catalogs, titled— especially for installations where unusvo 
KLEMP 4 “Grates ioe tocithng train grouse, mu open ot 
serving the Nation's 
Major Oil Companies 
KLEMP Open Steel 
Grating And Stair Treads 


i" 


Mr Hi 
HL. Th 
H 


M 


a p 
s Angeles 2 


“" Beles. 
pr 


KLEMP METAL GRATING CORPORATION = 
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You can count on 
KEMP to solve 
any inert gas 


‘N 

1) AFTER DAY Kemp users 
throughout the petroleum in- 
Kemp Inert Gas 
old - fashioned 


dustry report: 
Generators, unlike 
are fast-starting, easy -to- 
save both time and 


makes, 
operate... 
money by reducing costly warm- 
up period necessary for starting 
And every Kemp unit is designed 
to maintain an exact analysis of 
chemically clean inert gas . . . re- 
gardless of demand, regardless of 
your blanketing or purging re- 
quirements. You can’t go wrong 


hiMP, 


OF BALTIMORE 





Get cheaper, 
easier, safer 
inerts for use in 
blanketing 

and purging 





when you specify time-tested 


Kemp Inert Gas Generators. 


The Kemp Industrial Carburetor, 
standard equipment and the very 
heart of every Kemp installation, 
assures you complete combustion 
without tinkering . . . without 
waste. Uses ordinary gas right 
from mains. Every Kemp Design 
includes complete up-to-the-min- 
ute fire checks and safety devices. 
Why not find out how Kemp can 
help you with your problems? 


INERT GAS GENERATORS 


Write for Bulletin 1-10 for technical information 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 


New U. S. Patents 


uct of the CO/H, mixture contains COs, 
this reaction product is scrubbed with 
a CO, solvent. Synthesis gas or natural 
gas is passed through the solution ob 
tained for stripping the CO. At least a 
portion of the stripping gas and of the 
stripped CO, is then passed to the svt 


thesis operation. U.S.P. 2,615,909 


Poapesnn of Synthetic o— 
kb Cier to Standard Oil Develo 

ment Company 

An oxidized iron-type catalyst fre« 
from carbonaceous material is contacted 
with a CO/H, mixture at a temperaturs 
of 650-750 F. for a time of % to 12 
hours, whereupon the temperature ts 
reduced 50-200 F. The resulting product 
contains a substantial amount of hydro 
carbons and oxygenated com 
pounds. U.S.P. 2,615,910 


organic 


Synthesis of Organic Compounds. T. S 
Williams to The M W Kellogg 
Company 
In a continuous Fischer-Tropsch syn 

thesis in the presence of finely divided 

fluidized reduced iron catalyst, the cata 
reduced by a hydrogen strean 
catalyst. A diluent ma 
terial is admixed with the catalyst 

the reaction zone in an amount of 75-95 

percent by weight of the prepared mix 

ture to maintain the catalyst in suspen 

sion. The diluent comprises a finely 
divided inert solid capable of remaining 
under the operation condi 
tions. A temperature of 900-1600 F. is 
maintained in the reaction zone during 
the reduction of the catalyst. U.S.P 
2,615,911 


yst ts 
suspending the 


suspended 


Emulsions— 


Mitchell 
Aickir 
Billinghame 

ompany 


Emulsifier Compositions. R. G 
H. C. Tait, W. C. Webber, R. C 
P. A. Winsor and A. V 
to Shell Development ( 
An oil-in-water emulsion consists of 
major amount of liquid hydrocarbon 

water, a hydrophilic water-soluble pola: 

metal salt of an organic acid containing 

a SO,H group and having an alkyl 

chain of 8-20 C atoms, and amine ali 

pound free from alcoholic hy 

U.S.P. 2,612,477 


evche con 
droxy groups 
Demulsifying Chemicals and Method of 
Breaking Emulsions. Kocher t: 
Visco Products Company 
A petroleum 
resolved by a 
product of an 


ZnCl2. U.S.P 


emulsion is 
condensatior 
heated wit! 


oil-in-water 
dehydrated 
alkylolamine 
2,615,852 


Method of Breaking Water-in-Oil Emul- 
sion. W. H. Kirkpatrick and J]. W 
Ryznar to Visco Products Company 
A petroleum water-in-oil emulsion ts 

broken by treatment with a special ty 

of an aliphatic alcohol. U eh 

2? 615,853 


ether 


Modification of Annular Stripper. L. A 
Nicolai and B. V. Molstedt to Stand 
ard Oil ypment Company 
An apparatus is claimed for stripping 

adsorbed and/or entrained fluidal ma 

terials from the solid catalyst particles 


Devel 


Petri Refiner 


leum 





| vd ang spetson of ume t and 


process operations. 


2. Precision-built to Underwriters’ Laboratories re-. 


Cae et 


3. Pug: -In Panel (large illustration), fits 


2. 


4. Your choice of 100 standard circuits to suit 
every conceivable application. | 
5. Distinctive visual signal for each condition 
(flashing light) insures immediate attention. 
6. Any number of Unilarms may be connected 
to one audible signal. 
7. Tried and we ¥ the field. Sang 90-2 in 
use giving trouble-free protection. Accepted 
as saadage by Si. Y 
8. Available as individual unit or in multi- — 
unit Panels. Also time delay types for ap- 
plications subject to high surge or exces- 
sive vibration. 
9. Saves space, engineering costs, installa- 
tion and maintenance over other alarm 
' systems. 
: ; - , A 10. Acknowled. t-test pwietts > 
on ‘ite aeus. sh codic ttengol each Unilora cece 


ta~ % 


*Reg. U.S. Patent Office 
Dl 








Special Explosion-Proof Unilarm Panel 
showing stock units, group mounted. Panel 
is factory wired, sealed and tested 


Vaportight Unilaria General Purpose Unilarm 


R&S Unilarm is also available in a complete line of 
Surface Mounted Types — Explosion-Proof, Vaportight 
and General Purpose. 


& STOLL 


* 125 BARCLAY STREET, NEW YORK 7, N.Y. 
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st ? 614,059 


Preparation of a 

Natural 

Preparation of rece 

Catalyst. |. M. Ma V 
( 


\ 


T 


Method for 


Catalyst. J. W. Je 
Kel mpany 


Process for the Separation of Powdered 
Catalyst from a Stream of Gaseous 
Hydrocarbons. W. W. Holla: t 
| G P ‘ ( ' ‘ 1 fines at 

A mix ‘ , ' re » 2,615,785 


Catalyst and 


Oxide Manufacture 


STORAGE TANKS 




















L. 


—_ 


Recovery of 


Process for 


Nemours & Cx 

producing ethylene 
and oxygen con 
catalyst diluted by 25-75 
ot the composition of 


graphite U.S.P. 2 


>to a cen to | Il. du Pont de 
catalyst is A catalyst for 
ct oxide from 


carbon ethylene 


Ss are re sists of a silver 
volume 


artificial 


ne Z percent by 
granular 


615,899 


Surficially Calcined 
Carbonate Catalyst. I 
a Supported H,PO, Cors and G. A 


Process and Catalyst for Producing 
Ethylene Oxide. G. W. Sears, Jr., to 
I |. du Pont de Nemours & Com 


pany, Ime 
Phe conter this patent is closely 
! hi i U.S.P. 2,615,899. The 
lilute 1 y t atalyst here stil c 


halides 


relate 


certain metal 


i seco! i ‘tained > 615,900 
fAR-OoU) ¢ 


Conversion Cracking 
And Reforming— 


il is formed Catalyst Reaction Vessel. A. F. Kaulakis 
$,90¢ and H. G. Codet to Standard Oil De 
velopment Company 
Powdered An 
ell to the M. W 


apparatus is claimed for contact 
mus fluid and finely divided solid 
| 


aense 


imgk gaser 

particles and 

fluidized bed of finely divided particles 
S. P. 2,612,437 


Fluidized 
I 


for stripping the 


Solids Contacting Apparatus. 
urphree to Standard Oil De 
velopment Company 

An apparatus is claimed f contact 


divided catalyst parti les with 
reaction zone int 


which both the 


ing finely 
hydrocarbons in 4 
the bottom portion of 
catalyst ar ¢ reactants are mtro 
duced. An stripy 
provided at ) m { 
reaction ] 


Ethylene “ 7 


Sears, IJr., 


G. W 


CONTROL 
ROOM 


FIELDEN TELSTOR simplifies level measurement! 


Electronic, continuous level indicator or recorder... for liquids, granular solids, interface 


The new Fielden Telstor provides accurate, continuous 
level measurement or recording of the contents of any 
vessel, locally or at a remote pc.nt. No moving parts. 
Probe can be installed in pressure or vacuum tanks and 
will withstand temperatures up to 400°F., or pressures 
up to 1,000 P.S.1. Telstor is a simple and low-cost capacity 
bridge. Provides accuracies of the order of 2 - 3%. 
Ideal for catalyst storage tanks and many blind applica- 
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tions in refineries and chemical plants. For full informa- 
tion and name of local representative, write Dept. PE. 


INSTRUMENT DIVISION 


ROBERTSHAW- FULTON CONTROLS COMPANY 
2920 North 4th Street . Philadelphia 33, Pennsylvania 
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When Lloyd Corporation, Ltd. back in "42, built 
its booster plant in Ventura, Cal., it selected a 300-hp 
iT ALL BEGAN ye 133 Ingersoll-Rand XVG compressor for gas-lift service. 
The XVG had revolutionized oilfield practices when 
- it was introduced in 1933 as the first V-angle gas- 
another important story about engine-driven compressor, and had quickly achieved 
world fame and acclaim for its outstanding perform- 
ance in all kinds of services. 


4. x V-AN LE After two years’ first-hand experience with its 
XVG, Lloyd installed another one ... and ad¢i- 


tional units in "45 and "46. 


Then in 1950 it purchased a different compressor. 
This machine was also an Ingersoll-Rand, and fit 
into the same amount of space .. . had the same 


number of cylinders. And it had all of the important, 
proven, and desirable features of the XVG. 


. . But it had 45% more capacity. It incorporated 
Repeated installations of many new and advanced design features that make 
I = I]. R / S : E . it an even better machine. This was the modern 
NRErSO “KANG as- ngine design of the famous XVG. It is known as the SVG 
cas _ . » « made in three sizes, 330, 440 and 550 horse- 
Driven Compressors keep pace de 
with steady growth of Lloyd Lloyd liked the SVG, too. They ordered three 
more, two for 52 and one for delivery in early °53. 


Corporation, Ltd. of California Let your I-R representative tell you more about 
: the SVG and the other units in the full line of 
Gas Booster plant Ingersoll-Rand 4-cycle gas engines and compressors. 





and 3 more now on order 
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wh Fe if 


COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS © CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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by rome ne Fin? 


Fluor is an engineering firm capably 
staffed with over 800 chemical, 
process, mechanical, electrical, in- 
strument, civil, architectural and hy- 
draulic engineers and draftsmen 
Headquarters at Los Angeles and 
Houston are points of origin for a 
large variety of engineering services 
embracing all types of projects in 
natural gas, petroleum, petrochemi- 
cal and industrial fields. 














4 Construction Company? 


Fluor’s Construction Division is per- 
manently staffed with over 250 key 
men experienced in the erection of 
plants and facilities both in and out 
of the United States. This large res- 
ervoir of craftsmen assures the 
availability of competent men for 
every worldwide project. who work 
in close cooperation with Fluor’s en- 
gineering groups and the client's 
personnel. 


THE FLUOR CORPORATION. LTO 
CALIFORNIA 


LOS ANGELES 22 


4 Mamiun¢e/ 


Fluor’s Manufactured Products Di- 
vision is a large, completely inte- 
grated organization devoted exclu- 
sively to the design, development and 
manufacture of natural draft and me- 
chanical draft cooling towers, air- 
cooled heat exchangers, pulsation 
dampeners, mufflers, gas cleaners 
and special products for industry. 
Fluor products are in demand the 
world over. 


Niw rorn 
cmICAGO 
BOSTON 
PITTSBURGH 


* 
—_ . SAN FRANCISCO 


os" MOUSTON 


BIRMINGHAM 
TULSA 
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[ New U. S. Patents ] 


divided into a plurality of elongated 
parts by radial baffles. U.S.P 2,612,438 


Process for the Catalytic Conversion of @ 
Hydrocarbons and the Stripping of 
the Fouled Catalyst Particles with 


Steam. ©. G. Kaasa to Sinclair Refin 

ing Company AFTERBURN 
A dense phase fluidized spent catalyst . 4 

{ a hydrocarbon conversion is continu 

usly regenerated by contact with air 

and is recycled to the reaction zone 
1 ° 

vhile suspended in oil vapors. The 

spent catalyst leaving the reaction zone 

and containing oil is suspended in a 


FOR OUTPUT BEYOND RATED CAPACITY 


stream of steam and thereby conveyed 
under special conditions to a stripping 
ne where it is stripped by steam be 
ore it is passed to the regenerating 
me. U.S.P. 2,613,173 
Method of Feeding Subdivided Solids. 
|. Ogorzaly and W A Rex t 
Standard Oil Development Company 
\ method is claimed of feeding 
coarsely subdivided solids of about 1/10 
to 4% inch diameter from a zone of rela 
tively higher pressure wherein no sub 
stantial resistance is imterposed within 
of higher pressure against the 
solids. U.S.P. 2,613,832 

Brummerstedt 

oration 


MA 





PF °F277 ode 


etalli 2,614,034 _ | The Baird Associates plant 

: ; stream analyzer, used as an 

Refining Process and Apparatus. H _ a used as a 

od C uM O Meu ane A indicator of CO concentra- 

Laffers t Unior nl Company 
California 


A hydrocarbon il is coked in the P 
aaneuiae 4 ik eeatialad an seete ; ; ; your f.c.c. operation. 





tion in catalyst regenerator 
flue gas, can revolutionize 





tain metal oxid uch as a higher tron | 

ywxicle t f« F ich metal oxide 

particles of a h r oxidation state and 

a coker distillate. The separated particles The start of afterburning is revealed so quickly that the afterburn can 
are heated to remove the coke and re be quenched at once by the lean-phase water sprays. 
generate tl netal oxide of lower oxida . ' 


oe Scat latter is reacted with This means that there is no loss of production, and no risk of 
water in tl presence of at least a j ’ t 
portion of the coker distillate to hydr damage to the regenerator. 





genate t distillate and form metal 
mide ¢ I xidation state which is 


recycles » 2,614,067 reached — without impairing catalyst life. 


This means that enormously increased conversion rates can be 


Multiunit Catalytic Cracking Operations This means that the huge production demanded today can be 
}. W W 


ealy and ( Brackin to safely met — by plants that use infrared analysis in controlling 
Standard Oil Company (Indiana) regenerator operation. 
In catalytic cracking a first solid cata , ; ; 
twat stream is contiasousiy Grcuiated in Based on measurement of differential infrared absorption, the Baird 
a first cracking unit cycle including : Associates plant stream analyzer is simple, accurate, sensitive, and 
r ing and a regenerating zone, an . ae 
cracking a ey. worse - rugged. It has proved itself reliable under actual plant conditions. 


ond catalyst stream is correspond : 
yarn, Se nd such cycle Write Us Wire Us Or Telephone Us Today. 
w stock introduced into the 
s catalyst-deactivating 
, , 


charging stock 
} 


ree from suc 
activated cata 
t 1 


< ransierres 


cond cycle 
to com- 
n therein, 
luced to the 11 UNIVERSITY. ROAD CAMBRIDGE 38, MASSACHUSETTS 


nts sufficient to com 
catalyst depletion 
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New U. S. Patents 


s. USP. 2,614,068 

Recovery of Drying Oils from HF 
Hydrocrabon Complexes. KR. J. L«« 
und P. D. May to Pan American Re 
‘ Cornoratics 


sHFs 


Pebble Heater and Method of Convert 
ing Hydrocarbons. RK. hk. 5 ns t 
I s Pet I ( mpany 


let 
4 


vdrocarbons to different re 
temperatures ina single reaction 
rone with the use of portions ol differ- 
of heated pebbles of different 
useful 


U.S.P 


subjecting 


act 


ent sizes 
heater 


claimed 


temperatures. A_ pebble 
for this purpose is also 
2,614,968 
Pebble Heating Chamber. L.. J. Weber 
to Phillips Petroleum Company 
A pebbl provided with a 
of intermeshed baffles alternately 
laterally and 
ite sides to al 


de dk 


rcing 


heater is 
s es t 


slope 
} 


wnwardly 


heated 


? 615,703 


Vessel for Fluid Catalyst Reaction with 
Means for Varying Heights of the 
Dense Phase. N. P’. Peet to Standard 


TULSA TYPE Bubble 
Towers are BUILT 
RIGHT to accomplish 
the processing function 
required. 


TULSA TYPE Bubble Towers, 
ranging in diameter from 12 inches 


to 13% feet, are now giving successful 


performance in natural gasoline plants, oil 
refineries, butadiene plants and chemical 
processing plonts. 


WRITE FOR GENERAL ¢ 


{TALOG 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 





Oil Development ¢ 
A reactor for conducting chemical re 
cracking of petro 
of fluid 
with an 
surrounding a 
which contains 
Che inner wall 
ports 
dense 
stripping 


tf the dense 


ompany 


actions, such as the 
leum fractions, in the p 
ized solid catalyst is provided 
annular stripping zone 
cylindrical inner 
the dense catalyst phase 
of the annular me is pierced by 
for allowing catalyst trom the 
phase to be drawn off into the 
Varying of the height 
cataly st 


U.S.P. 


resence 


zone 


zone 
phase 1s thus made possible 


2,615,796 


Refining and Regeneration of 
Treating Agents— 


Process and System for Treating Hy- 
drocarbon Oil with Liquid Hydrogen 
Fluoride. J. J. Giachetto, D. H. Wag- 
ner, and |. Fk. Wolf to Standard Oil 
Company (Indiana) 
In the treatment 

charging 


| ocarbon 
stock, boiling ab« the gas 
range al sulfur com 

ads and water iquid HF to 

olu H.S and 

quid HI 

1 charg 

removed 

and trom 

) give con 

than one 

percen an ‘ r condensate 


tree tro H.S-containing 
cas stream thydrou HF is obtained 
from the « distillation, and 
HF is also r rec rom the other 
liquids and g remaining after the 
recovery ot tl is HF. U.S.P 
2,612,464 
Furfural Recovery. C. FE. Ockert to Sun 
Oil Company 

A method is claimed for the recovery 
t furfural by distillation fr a mix 
ture contaimme mu amounts of less 
volatile hydrocarbons 2,613,174 


Inhibiting Formation of Self-Propagat- 
ing Polymers During Distillation by 
Use of Water-Soluble Nitrites. |. H 
Johnstone, I \. Webber and J. J 
Costolow to Phillips Petroleum Com 
pany 
In the tractionatior 

tormation of self-1 

insoluble in 


{f butadiene, the 
ropagating polymer 
inhibited by con 
duction of an aque 
tion containing 1-20 percent by weight 
of alkali metal alkaline earth metal 
mitrite int 1 upper portion of the 
fractionatior oO | reous solu 
tion is flowing « through this 
bottom 


benzene Is 


tinuous intr us solu 


removed 
2,613,17 


zone and ts 
portion USP 


Process for Removing Organic Fluo- 
rides from Hydrocarbons. 
Janoski to Sun Oil Company 
Hydrocarbons are freed tr 

vid } 


rgan 
after *he 
carbons with HI 
fluoride con- 
H.SO, and a 
eartl metal 


es, as contain therem 


ent ot the I 

by contacting the 

r hydrocarbons wit! 

r oxide o! A Tare 
S_P. 2.613.232 


Liquid-Liquid Extraction Tower. R. 1 
lickler to Standard Oil De 
Compan 

A liquid-liquid ext: 


, fry! 
set 
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DYNAMASTER 


—the electronic master-mind for your measuring, 
recording and controlling problems 


¥ Continuous-balanc ing electronic cir- ¥ Full-scale pen travel in 7,30r % seconds 

cuit responds instantly to minute changes ' . 
I , 8 V Chart speeds from % in. per hour to 

V All types of electric and air-operated 7200 in. per hour 

controllers offered Vv Multiple recorders up to 16 points 


V Available as a self-balancing bridge or ¥ Components interchangeable and eas- 
potentiometer ily replaced on all Dynamaster models 


V Trouble-free operation V Immune to most vibration or shock 


V Electronic component uses vacuum ¥ Exceptionally unaffected by stray cur- 
tubes available at any radio supply house rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 
log P1245 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


ee 





THE BRISTOL COMPANY 
111 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


ee en 


COMPANY 


ADDRESS _ 


cITY __ ZONE___ STATE 





-_-—_— qnunmanapescanseneneamupenumunsenanandd 
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One of many reasons why 
skilled refinery workmen prefer 


AIRETOOL 


Airetoo! series “6000 bal! bearing 
motor features front and rear ball bear 
ing thrusts. Single expansion type of 
cutter head thoroughly cleans 

stragh! tubes. 


Airetool high speed motors bring 

you exclusive advantages that help 

you clean every tube quicker, and 

the Power 

These features 
even under the 


at lower cost. For instance 
Seal and Balanced Rotor 
make full use of all power 
heaviest loads, provide constant torque at every 

speed, without and permits loading 

down without stalling to 50 rpm. Add to these, slip-fit 

construction of all motors for easy maintenance, and you'll 

understand why you get more power, speed and efficiency from Airetool 
For the full story The Airetool Mfg. Co., 316 
Springfield, Ohio 


dead centers 


tube cleaners write to 


S. Center Street 


CLEANS OUT 
HEAVIEST SCALE! 


cleaner removes all 


a 
4 


This outside mounted 
conditions from 
tubes, %& to 1% 1.0 
pletely plugged. Weighs 2! pounds. Handle 
valve gives operator positive control. Air or 
steam driven. Gear driven models available 


scale straight condenser 


even when com 


CC450 DIRECT DRIVE 
CONDENSER CLEANER 








There's an Airetool Tube Cleaner 


and Tube Expander for Every Type 


‘rp 
AIRETOOL 


MANUFACTURING COMPANY 


of Tubular Construction. 


SPRINGFIELD, OHIO 





BRANCH OFFICES: Philedeiphic * New York * Chicago 

Tulse * Baten Rouge * Houston * Hudson Heights (N.J.) 

REPRESENTATIVE jes in US.A., Conode, 
Mexico, South Americe, Englond 
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[ New U. S. Patents 


zag relation t 
f sloped plates whi 
opposer 


arranged itm Zit eac! 


other, This series 
are perforated at diametrically 
places provides an intimate countercur 
mixing of the liquids to be cor 
S.P. 2,614,031 


rent 
tacted. | 


Method and Apparatus for Liquid- 
Liquid Extraction. S. C. Carney 1 
Phillips Petroleum ympany 
In liquid-liquid contacting, e.g. in ex 

and hydrocarbon converting 
with the use of liquid phas« 

i light and a heavy liquid are 
mixed by rotating then 

irrently passing throug! the 

Magnetic particles are in 
into this zone, and a n 

periodically established 


tracting 
operations 
catalysts 


ntimatel while 


counter¢ 
mixing zone 
troduced 
held is 

uch a character 


sgrnne tic 
thereir 
the mag 
fh 


vard the 


as to torce 


fs 
articles toward the zone 
id, while they ar ved t 
heavy the action of 
centrifugal force when the mag 
S_P. 2,614,064 


zone ot 
ld is released. [ 


Continuous Adsorption Process. ‘ 
Ockert to Sun Oil Company 
claimed of a continu 

separating a liquid hyd: 

of aromatic and saturate 
the like, by meat 

2,614,133 


Details are 
process for 
carbon charge 

1 


hydrocarbons 


U.S.P 


sili a ut l 
Purification of Crystalline Substances 
J. M. Powers to Standard Oil Deve 


pment Company 
matic | 
liquor by 
components 


In the recovery f are 
carbon crystals from a mother 
| f the 


the 


centrituging a Sturry 
to form a crystal cake 
face of the cake ts heated during 
triftugine t a temperature suffticien 
high to l 1 exposed st 
| purity ar remove 

crystal cake " 1 to the 


S.P. 2,614,134 


exposed si 
the cer 


t 
irtace 


Selective Adsorption of Nonpolar Or- 
ganic Compounds. A. F.. Hirschler t 

Oil Company 

A hvydre 


selective 


sun 
mixture 1s 
t vith 
lica gel treated wi 

silane formula RiaH»SiX. where 
R represents certain alkyl, aryl, alkox 
and aryloxy radicals, X is a halogen or 
amino radical, k and n are whole nun 
bers from 1-3 and m is a whol 
> ULS.P. 2,614,135 


carbon 


adsorption an 
c Mmprising 1 


of the 


numbe 


trom 0 


Apparatus for Recovery of Solid Mate- 
rial from Continuous Contact Filtra- 
tion Process. J. F. Penick and F. \ 

to Socony-Vacuum Oil 


RBerestrom 


Company, 

An 
ing a 
size trom 
for example a powdered clay, silica ge 
activated charcoal, or the like, employe 
for refining lubricating oils. The ay 
paratus allows to regenerate the « 
with a minimum loss of et 
exit SI 


Ine 
separat 
particle 


claimed for 
small 
is entraimes 


apparatus 1s 
contact material of 


a gas in which it l 


} 


ntact 


material 
trained material 
2,614,653 


in the gases. | 


Adsorption of Gases with Charcoals 
Having Different Activities. F. W. S 
Nicholson, R ritz, and | I) 
Ftherington to Standard Oj!) Develo; 
ment Cx« 
\ gases 

litte 


rally 
ixture f hvdrocarbons « 


orbabilities wit! 


rent 
< 
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Cut yourself a Slice of 
Fractionating Profits 


i. ' , 


10 years of “know how” and 300 installations have proved the 
Kaskade tray is the answer to higher capacities and efficiencies. 


We'll be glad to share your fractionating problems. Write us today. 





Now available! 


FIELDEN 


exPLOstON secro 


for level control 


HIS NEW version of the Fielden 
Tektor answers many level 
control problems where hazardous 
materials are involved. Suitable 
for liquid, solid or interface, under 
or vacuum. 


pressure Explosion- 


with fully 


proof housing, insu- 


lated probe. Solves many difficult 
problems in chemical and petro- 
chemical plants and other manu- 
facturing operations. Thousands 
in world-wide use. For full details 
and name of local representative, 
write Department PE. 


INSTRUMENT DIVISION 


ROBERTSHAW 
2920 North 4th Street . 


FULTON CONTROLS COMPANY 
Philadelphia 33, Pennsylvania 


ERTICAL TURBINES 


Economical—De pendable ... for 


PUMPS - 


FANS + COMPRESSORS 


Featuring: — 
e SOLID STEEL ROTOR .. . gives high 
efficiency for low-speed, direct drive. 


¢ LABYRINTH SHAFT SEAL. . . positively 
prevents leakage. Eliminates wear and 


seizing. 


Available in various types and frame 
sizes up to 600 Horsepower. 





For full 


can fill your requirements, write 
Turbine Division. 


information on how Whiton Tur 


bines 
directly to our 








SPECIALISTS IN HORIZONTAL AND VERTICAL TURBINES. 


WHITON MACHINE CO. 


NEW LONDON 14, CONN., U.S.A. 


| 


[ New U. S. Patents ] 


hid 
with adsor 
activities, 


contacted succes 
bent of successively in 
whereby the com 
greatest adsorbability 
adsorbent of lowest activ 


dsorbed components 


a s adsorbent is 
sively 
creasing 
ponents of 
bed 
The wna 


ued throug 


are 
adsor by 


ity are 


ads r 
2,014,057 

Method for Recovering Gaseous Hydro- 

carbons. |. | Mahl me G. & 

Meyers to National Tank Con 

\ method is laimed t 


drocarbons 


pany 
removing 
treams by 
niacting 


rbent 


t} 


OVa 


rbent « 


Solvent Extraction of Hydrocarbons 
with Fluorinated Aliphatic Carboxylic 
Acids. | Ruehlen to Phillips Pe 

troleum ( mpany 

different hwdr 
separated in the liquid phase 
extracti at least 
carboxylic acid 


mpictely 


ariel 
flu 


group ™s ¢ 
2.614.965 


Sodium Refining of Petroleum Oils. i 
M. Vanderbilt to Stand De 
velopment Company 
Petroleum oil is cor 

150 

0,.25-2 


ard Oh 


perature above 
phase wit! nely 
divided sodium and 5-30 mole percent 
(based nt odiu ) of an activating 
ether keton id 

oil is impr this treatment 


of the 
U.S.P. 2,614,966 


ation stability 


ved by 


Petroleum Oil Refining Process. |}. M 
Vanderbilt and I Gleason t 
Standard Oil Development Company 
The this patent 

to that of 2,614,966. A 

gasoline is yew treated with about 1 

percent Na,K, Li and 5-25 percent 

(of this metal) of a secondary or tertiary 

alcohol with less than 7 C atoms at a 

temperature above 70 C. U.S.P. 2,614,967 


is related 


cracked 


process ot 
1.S.P 


Process for Separating C5 Diolefins. 
C. E. Morrell and L. M. Welch t 
Standard Oil Development Company 

a mixture 
and tri 

40 percent 

carbon of 

reduce the 

The lower 

traction 

rich cut 
for 


is separated from 
with lower boiling pentenes 
methylethylene with at least 

of an admixed paraffin hydro 
5 C atoms, e.g. isopentane, to 
volatility of the trimethylene 

boiling pentenes thereafter 
ally distilled from the 
in the of a polar 

the isoprene. U.S.P. 2,614,969 


lsoprene 


are 
isoprene 


presence solvent 


Extraction of Aromatic Hydrocarbon 
with Esters of Thiosulfonic Acid. W 
F. Wolff and ¢ Johnson to Stand 
ard Oil Company (Indiana) 
Aromatic acte: 
con 
of a 
atoms 
formed 
aromatic 


hydrocarbons exti 
from a hydrocarbon mixture by 
tacting this mixture with an ester 
thiosulfonic acid containing 2-20 C 

The separated extract phase 
contains this and the 


are 


ester 


Petroleum Refiner—V ol. 31, No. 12 





Your Management wants to know... 


luable 


recovery 
dollars 


How va 
dust 
saves 


En every industry, from petroleum to food to steel 
Buell engineers, working with plant engineers, have 
established an enviable 18-year record of turning 
unnecessary dust losses into substantial new profits 
What's more, Buell Dust Recovery Systems un 
cover, for all American industry, these additional! 
important advantages: improved product quality 
smoother plant-community relations and higher 


employee morale 


i 
r7 : 


J 


VAN TONGEREN SF’ ELECTRIC 


To take advantage of Buell’s background and ex 
perience in the highly specialized science of dust 
recovery, ask for further information about Buell’s 
3 basie systems of dust collection. See how 
they can help you turn dust into dollars. Send for 
Buell’s new, informative bulletin titled, “The Collec- 
tion and Recovery of Industrial Dusts.” 
Buell Engineering Co., Dept. 21-1, 
70 Pine Street. New York 5, New Yor} 





PRECIPITATOR— Oust 


CYCLONE PRECIPITATOR CYCLONE COMBINATION COLLECTOR HOPPER VALVES 


fucraic 


@~... 


‘bu 


ENGINEERED EFFICIENCY IN DUST RECOVERY 
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New U. S. Patents 
DEAN BROTHERS PUMPS /NC. hydrocarbons. U.S.P 2,615,057 
Type R2R Centrifugal Process Pumps Method of Purifying Naphthalene by 


Crystallization. W. Swietoslawski t 

Koppers Company, Inc 

Naphthalene containing impurities 
such as thionaphthalenes and oily cor 
taminants is dissolved in an excess of a 
mixture of methanol, thiophene 
water. The solution is cooled to a ten 
perature of 50 to -25 C. to fully crystal 
lize the naphthalene and form eutectic 
nuxtures of the methanol with the im 
purities Phe separated crystallizes 
3X6 R2RSM *469) naphthalene is thus freed from said 
Type R2R Process Pump purities. U.S.P. 2,615,058 


Apparatus for Separating Oil Emulsion 
I R W ! Whi Arris ky T 
lock, St 


particul 
crude 


the separat 


i U.S.P. 2,615,528 
No. 01580 8B 
HR Separation of Hydrogen Halides from 
3 Olefinically Unsaturated Compounds. 
] " Raley t Shell Development 
( al 
\ mixt re 
DISASSEMELY The Type R2R process OPERATING RANGE: Type R2IR. Heavy lefir 
pumps can be disassembled without dis- duty process pumps are availiable in ens 
connecting the suction and discharge pip- eighteen different sizes. enabling our engi- nitriles 
ing. By firet removing the spacer from the neers to furnish units espectally designed i 
spacer type oupling. and unbolt'ng the and constructed for the particular work 
casing from the cradle the entire cradle to e performed 
and complete rotating element can he re Capacities: 50 to 2000 Gallons per minute 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 9" RPM to 
diecharee piping 4000 RPM 


BUILDERS OF OUTSTANDING PUMPS ry 
SINCE 1869 fins are 


61 5 79) 








Type R2R Process Pump = 


CENTRIFUGAL and RECIPROCATING PUMPS 
Apparatus of Sepesating Two- Phase 
Mixtures. ©. J. Bacsik t andard O 

Development Company 
3510 Ihe construction ts 
Horizontal, Single Style, Double ee atus for contacting 
Acting, Piston Type. Close Clear- liquids f dissimilar speci 

eoeen ance Pump. Designed to handle forming a two-phase mixture 

Close cvupled Centrifucal Pump volatile liquids separating these two liquids 

mixture f hydrocarbons 

formed in the liquid-liquid extrac 

hydrocarbon ils with phen 


> 615.702 


3833 , : 

eng. Mounted Centrifuga! Hortzontai, Duplex, Double Acting Polymerization— 
Pump — ae ra 52 direses Homogeneous Polymerization of Vinyli- 

dene Compounds with an Alpha, 
Alpha-Dialkylarylmethyl Hydroper- 
oxide and a Heavy Metal Compound 
as Catalyst. C. W. Gould to Hercules 


Powder, Company 


Styrene or another comp =m contanu 
3556 

4728 ing the CH,—-C< group is polymerize 
Double Pedestal Bearing Centrif Duravie Duplex Packed Piston Pat- alone or together with other yd yleni 
ugal Pump tern Steam Pump, Side Pot Type cally unsaturated monomers im the pres 

ence of an alpha, alpha-dialkylarylmethy 
hydroperoxide in which each alkyl grouy 
ontains not more than 4 C atoms, and 
— P 2612 1H 


ESTABLISHED (869 


a heavy acetylacetonate. | 


DEAN GROTHERS PUMPS /NC. 45 Nonconjugated Higher Diolefin Homo 
INDIANAPOLIS NO. polymers. W. J. Sparks and RK. M. 


327 W Tentw §$r Thomas to Standard Oil Development 
Company 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS > Seen. See 
atoms aving termina isopr 
groups, such as dimethylallyl, 
polymerized at a temperatur¢ 
164 C. in the presence 


Representatives in Principal Cities 
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TENNESSEE EASTMAN COMPANY o. stman Kodak ( 


ber, 


Make it your policy 


to use Tenamene 60 


—the protection 


is worth many times 


the cost! 


1952 


PPER contamination costs you money by accelerating the rate of 
gum formation. 

Its presence in gasoline, even in extremely low concentrations (1 ppm), 
necessitates the use of excessive amounts of gum inhibitor and can 
result in costly reruns. 

Since copper contamination results from such minor occurrences as 
the corrosion of admiralty tubes in condenser bundles, its presence in 
gasoline is the rule rather than the exception. 

Don't take chances with copper in your gasoline—deactivate with 
Tenamene 60. The cost is negligible—under most conditions the addition 
of 0.5 pounds of Tenamene 60 to 1000 barrels provides adequate 
protection—approximately 0.002 cents per gallon. Tenamene 60 
can be added along with your regular gum inhibitor. 


Tenamene 60 ove acme 


A Gulf Publishing ¢ 


SALES REPRESENTATIVES: New York — 260 Madi Ave.; Fr ham, Moss.— 7 Hollis St.; 
Cleveland — Terminal Tower Bidg.; Chicago — 360 N. Michigan Ave.; St. Lovis — Continental Bidg.; 
Houston — 412 Main St. West Coast: Wilson Meyer Co., San Francisco — 333 Montgomery St.; 
Los Angeles — 4800 District Bivd.; Portland — 520 S. W. Sixth Ave.; Seattle — 821 Second Ave. 


ry KINGSPORT, TENNESSEE 





pany Publication 


. 
: 
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You May Want to Save This Condensed Data on 
B&W ALLOY TUBING 
For Future Reference 


I 

! 

1 

! NOMINAL MAXIMUM 

ALLOY SERVICE 

i , Baw CONTENT TEMPERATURE - APPLICATIONS 

; Carbon-Moly 0.50% Mo 1050F For service conditions requiring higher creep 

rT strength than carbon steel with no increase 

i] in corrosion or oxidation resistance. 

! Croloy 4 0.60% Cr For operating conditions requiring properties 

: 0.50% Mo superior to Carbon Moly with respect to 
graphitization and creep strength. Used pri- 
marily for high temperature steam piping. 


Croloy 1% 1.25% Cr Economic grade good creep strength prop- 
0.50% Mo erties. Somewhat more corrosion resistant 
0.75% Si than the chromium free steels. 


+, 


Croloy 2 2% Cr Economic grade for resisting both oxidati 
0.50% Mo and corrosion, with excellent high-tempera- 
ture strength. 
Croloy 2% 2.25% Cr Exceptionally high creep strength for poly- 
1.00% Mo merization and high pressure cracking. Other- 
wise similar in properties and characteristics 
to Croloy 2. 
Croloy 3-M 3% Cr Somewhat better creep properties and better 
0.90% Mo resistance to corrosion and oxidation than 
Croloy 2. 
Croloy 5 5% Cr For operating conditions where corrosion re- 
0.50% Mo sistance is a primary requirement—provides 
good creep strength and oxidation resistance 
superior to Croloy 2. 
Croloy 5-Si 5% Cr For operating conditions where oxidation re- 
0.50% Mo sistance is a primary requirement. Excellent 
1.50% Si resistance to scaling under straight oxidizing 
conditions. 
7% C intermediate steel between Croloys 5 and 9 
0.50% Mo for operating conditions where corrosion re- 








what more oxidation resistant than Croloy 5. 


9% Cr For severe operating conditions where high 
1% Mo corrosion and oxidation resistance are essen- 
tial—svitable for hydrogenation processes. 


Steels from CROLOY 11/4 upward are electric furnace melted alloy steels which are 
normally cleaner and of better quality than those melted in the open hearth. This con- 
tributes to greater reliability and improved creep properties at elevated temperatures. 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Ss General Offices & Plants 
Beaver Falls, Pa.—Seamiess T |; Weided Stainiess Steel Tubing 

Altience, Ohio— She waited Coon Steel Tubing “A 
_en Beover Falls, Po. ° Boston 16, Mass. . Chicage 3, Ii.” + 
Cleveland 1 * Denver 1, Cole. * Deri 26, Mich. * Houston 19, Texes 

Phitadelphio 2, Pa. abit: : 
Syrocuse 2, N. Y. . TA-16857 
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...speediest, longest-lasting 


alcohol resistant foam 
ever produced! 


Here at last is a really effective extinguishing agent for use 
against fires in water soluble solvents . . . Pyrene* Alcohol 
Resistant Foam (patent pending). This brand-new com- 
pound produces sar and away the most stable foam ever 
known. Its effective life can be measured in hours and days 
instead of mere minutes. The blanket it provides stays on 
long after there is any chance of flames breaking out 
again. Actually, Pyrene Alcohol Resistant Foam is more 
than its name implies. It is really an a//-purpose foam 

effective against all flammable liquid fires—gasoline, oils, 
paints, alcuvhols, ketones, esters and ether. For com- 


plete information, write Pyrene. 


PYRENE MANUFACTURING COMPANY 


682 Belmont Ave., Newark 8, New Jersey 


Affiliated with C-O-Two Fire Equipment Co. 


[ New U. S. Patents 
Crafts catalyst. U.S.P. 2,612,493 


Polymerization of Olefins and the Alkyl- 
ation of Polymer. J. T. Horeczy to 
Standard Oil Development Company 
A mixture of olefins with 6 C atoms 

and hexane is polymerized at a tempera 

ture of 175-225 F. in the presence of 
sulfuric acid having an acidity of at 
least 70 percent H,SO, to produce poly- 

mers with 12 C atoms. U.S.P. 2,612,531 


Preparation of Cyclooctatetraene. A. J 
Canale and J. F. Kincaid to Rohm & 
Haas ( mpany 
Cyclooctatetraene is prepared by 

tetramerizing acetylene in contact with 

nickel monocyanide at 90-150 C. under 

a pressure of 100-600 psi. A high-boiling 

water-miscible anhydrous organic sol 

vent may be present in the eaction 

U.S.P. 2,613,231 


Emulsion Polymerization of a Conju- 
gated Diene with a Heavy Hydro- 
peroxide and a Hyposulfite. ©. A 
Uraneck and S. H. Landes to Phillips 
Petroleum Company 
\ conjugated diene with not more 

than 6 C atoms is emulsion polymerized 

in the presence of a catalyst comprising 

0.5-5 millimoles each of an organic hy 

droperoxide having 6-30 C atoms and 


of a water-soluble hyposulfite. U.S.P 


2,614,098 


Stabilized Activators and Their Use in 
Emulsion Polymerization. ©. A. Ura 
neck, ( M. Tucker, and W. M. St 
John to Phillips Petroleum Company 
Unsaturated organic compounds con 

taining a CH,—C< group are emulsion 

polymerized in the presence of an oxi 
lant and of an activator obtained under 
certain conditions from a compound of 

1 multivalent metal existing n twe 

valence states and a pyrophosphate of 

an alkali metal and an alkali metal re 

lucing salt. U.S.P. 2,614,100 


Activator Compositions and Their Use 
in Emulsion Polymerization. ( \ 
Uraneck, W. M. St. John, C. F. Fryling 
and J. | lroyan to Phillips Petro 

mpany 
rrocess of this patent ts closely 
that of U.S.P 2,614,100 
2,614,101 


Method of Polymerixing Olefins with 
Phosphorus Pentoxide-Trialky! Phos- 
phate Catalyst Solution. J. |. Kolfen 
bach and B. Small to Standard Oil 
Development Company 
Normally gaseous olefins are poly 
verized t hydrocarbons boiling im the 

motor fuel range by contacting a strean 

# the olefins with a liquid catalyst con 

sisting of P,O, dissolved in a trialkyl 

phosphate having 2 5 atoms im the 

ilky! groups. U.S.P 2,614,136 

Production of Selective Olefinic Poly- 
mers. |. A. Chenicek to Universal Oil 
Products Company 
An olefin is polymerized in the pres 

ence of a solid phosphoric acid catalyst 

he resulting product contains a desired 
polymer of a mole weight between that 
of other polymers simultaneously 
formed The desired polymer 1s sep 
arated, and the residual mixture of lower 

and higher polymers is subjected to a 

disproportionating reaction in the pres 

ence of a catalyst comprising a siliceous 
adsorbent. The mole weights of thes 
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LET US HELP 
YOU 


SELECT THE BEST 
TUBING FOR 


YOUR jos 


WwW have over sixty years’ accumula- 
tion of case histories that deal with 
practically every condition or combin- 
ation of conditions that can cause pre- 
mature pipe or tubing failure. 

And, during that time, we have de- 
veloped many different analyses of re- 
finery pipe and tubes for stills, con- 
densers, heat exchangers, and other 
types of refinery piping that have suc- 
cessfully withstood corrosion, oxida- 
tion, temperature, pressure and ex- 
posure, all the hazards encountered in 
both hot end and cold end service. 

From the current list of 23 analyses 
you can be sure to get the proper alloy 
for any refinery applicatifn. And re- 
member, our method of manufacture 
gives you seamless tubes, “walls with- 
out welds” with uniform wall strength 
from end to end. 

Look over the list of analyses given 
here and then consult with our engi- 
neers before you select new piping and 
tubing. Make sure that you get the exact 
analysis that will provide the most ef- 
ficient and most economical perform- 
ance. 

Make National Tube Division your 
headquarters for up-to-date, reliable 
information on steel tubing. Mean- 
while, we shall be glad to send you a 
free copy of Bulletin Number 26. Just 
write to National Tube Division, United 
States Steel Company, 525 William 
Penn Place, Pittsburgh 30, Pa. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 























Here are 23 different steel tubing analyses: 


Low Carbon 2% Cr, 1 Mo 5 Cr, “% Mo, Ti 
Low Carbon, “4% Mo 2% Cr, Ye Mo, % Si 7 Cr, Y Me 
’Cr, Y Mo 3 Cr, 1 Mo 8 Cr, Y Mo 
1% Cr, % Mo 5 Cr, Y% Mo 8 Cr, 1 Mo 
2 Cr, % Mo 5 Cr, Y% Mo, 1% Si 12 Cr, Al 
27 Cr 18-8 Ti 9 Cr, 1 Mo 17 Cr 
18-8 Cb 18-8 Mo 


» 


(TUBING SPECIALTIES) 


COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S°S NATIONAL SEAMLESS PIPE AND TUBES 
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are averaged ther 
lesired 
esires 


2,614,137 


yield of the 


1 U.S.P 


Mixed Diluent System for Copolymeri 
zation of Styrene and Isobutylene. ( 
KE. Jasper and L. M. Welch to Stand 

ard O Yevelopn . 

Minera solubk 
lymers of 10,000-30,000 


hye 


amines 


cat 


ALL! 


Process for Emulsion Polymerization at 
Low Temperatures. W. M. St. John 
Ir., and ¢ A. Uraneck | 
eum ( mpany 

\ conjugated diolefin alot 

e with CH, , 

n polymerized 

ed a prot ter 

LU S.P. 2.615.009 


Alkylation— 


Elimination of Condenser and Accumu- 
lator in a Hydrocarbon Conversion 
Process. | J to Phillips Pet: 


of HF, « 


resulting effluent 
) a separating zone under con 

tl liquid hydrogen 
separates trom a 
h phase The HF- 


carbon-rich 
reaction 


olefin, the 


at a 
phase 
returned to the 


phase ts 


zone. The hydrocarbon-rich phase con- 
taining dissolved HF is stripped im a 
fractional distillation zone to separate a 
vaporous low-boiling fraction contain 
ink HF which is passed into the liquid 


in the separating zone. U.S.P. 2,615,928 


Fuel Oils, Heavy Oils And Waxes— 


McNab 


Com 


Diesel Fuel Composition. J. G 
to Standard Onl Development 
par 
\ diesel fuel base stock with more 

0.5 percent sulfur content is com 
inded with O.O1-1 percent of a mix 

e of calcium petroleum sulfonate and 

un alkaline earth metal salt of an al 
kylated phenol sulfide having an alkyl 
f 8-18 C atoms. U.S.P. 2,612,439 


Separation of Oil and Wax by Contin- 
uous Filtration. W. Kiersted, Jr., and 
H.H Development 
Company 


Gross to Texaco 


An oil-wax 
al and isoparaftinic 
passed with solvent liq 

d at a temperature of about 0 I 
to a primary filtration zone \ 
lewaxed oil in solvent and a 
are formed This wax cake is 
» filtration in the pres 
iquid at a considerably 
before 


mixture comprising nor 
wax constituents 


s continuously 


subjected t 

Ivent | 
perature than used 
om temperature The sec 
btained contains 
| 


second 


ate here 
affinic wax, while the 
cake consists essentially of nor 
al paraff ax nstituents USI 
612,465 


Continuous Vacuum Filtration. 


Kiersted, Jr. and H. H 

Fexaco Development Company 

Details are claimed of a method of 
eparating high melting point wax from 
a wax concentrate obtained in dewaxing 
lubricating oil stock. A multifilter op 
etation is employed making use of rap 
idly rotating vacuum drum filters of 
relati: ely diameter. USP 
2,612,406 


Gross t 


1? 
Stat 


Lubricating Grease Compositions. A. | 
Morway and P. \V Smith, Ir. t 
Standard Oil Development Company 
Lubricating oil is thickened to 

consistency vith a mbination of a 

acids having 12-24 

an organic acid 

having a mole weight below 160, and a 

of a branched chain aliphatn 

carboxylic acid having 10-20 C atoms 
of which at least t atoms are ter 
one ether or 

chain. U.S.P 


grease 


metal of fatty 


soap 
C atoms, a metal salt o 


metal soap 


tiary, and having 
thioether linkage 
2,612,472-3 


Lubricating Oil Additive. J. H. Bartlett 
to Standard Oil Development Com 
pany 
\ mineral lubricating il base stock is 
ompoundes t} minor proportion of 

! l btained by 

a formula as 


a homop 
subjecting 
Ik “ws 


UNEXCELLED— 





FOR DEHYDRATION 
OF 


INSTRUMENT AIR! 


The Pritchard HYDRYER™ 


The Pritchard HYDRYER* is unexcelled for dependable dehy- 
dration of air for instrument and process controls. Dual adsorbers 
provide continuous drying action. Standard packaged units 
designed to reduce dew points of compressed air or other gases to 
minus (—) 40°F. Only service connections are required. Specially 
designed HYDRYER* units can be tailored to 

your individual requirements. Investigate today! 


* Registered Trade Name 


Write Today for Bulletin No. 16.0.080 
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Specialized 
Heot Exchangers 


Specielined Provess 


EQUIPMENT 
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One of a Series of Interest to the Petroleum Industry _ 





————-& 


DU PONT AUTOMOTIVE 
ENGINEER 


James A. Hopces joined the Du Pont 
Petroleum Chemicals Division as an 
automotive specialist in 1950. Since 
then he has been attached to the West 
Coast district office 

He brought to Du Pont an extensive 
background in automotive engineering 
and service. Early in his career he was 
a supervising mechanic for the U. S 
Forest Service. He then joined the 
Chevrolet Division of General Motors 


JAMES A. HODGES 


as an inspector and field engineer. 
During World War Il, Hodges spent 
two years with the U. S. Army super- 
vising the erection and operation of 
automotive repair shops. He was also 
an instructor at the Army Officers’ 
School on the maintenance and over- 





Super-instrumented Cadillac 
New “Flagship” of Du Pont 
Fuel Test Fleet 


Sleek, futuristic experimental cars are constantly whetting the public appe- 
tite for more speed, power and economy. But to produce this desired per- 
formance, gasoline quality is equally as important as improved engine 
design. Du Pont’s new, super-instrumented Cadillac is actually an experi- 
mental car—specially equipped with Du Pont-designed instrumentation to 
help refiners study the problems of meeting the power plant demands of 


tomorrow’s cars. 


This newest addition to the Du Pont 
Petroleum Chemicals Division's fuel 
test cars—a big Series “75” Cadillac 
limousine — might well be called the 
“Flagship” of the fleet. Carrying more 
than 1,600 pounds of sensitive resear« 
equipment, it is the most complete fuel 
test car on the road today 

In spite of its size, there is little room 
to spare in the car. Even the well 
known Cadillac fishtails on the rear 
fenders have bee n used One conceals 
an exhaust fan. The other, an auto 
matic CO, fire extinguisher. And two 
thirds of the front seat has been cut 
away. The space is occupied by a mul 
titude of electronic dials and instiu- 
ments. 


AIR-CONDITIONED 


This unique “laboratory-on-wheels” is 


haul of Chevrolet a gp After the 


war he rejoined Chevrolet as a field 
engineer and fleet service manager. In 
this capacity he conducted clinics on 
fleet service problems and field tested 
experimental units. 





even completely air-conditioned. Be- 
sides adding to the comfort of passen 
gers, the air conditioning means that 
the windows can be kept closed to 
screen out traffic noises. 


DEMONSTRATES FUEL ECONOMY 


The car made its first public appear 
ance at the 1952 Automotive Industries 
show in Philadelphia. There it at 
tracted wide interest from the general 
public as well as from automotive and 
petroleum people. Its intricate instru 
mentation proved to be a real drawing 
card with the public. And the crowd 
expressed considerable interest in one 
particular dial — the “miles-per-gallon 
of-gasoline” indicator. 

If an observer wants to know how 
many miles per gallon a gasoline is de- 
livering at any given time, he merely 
pushes a button on the rear instrument 
panel and reads the figure on one of 
the dials. The instrument computes it 
automatically—by electronically divid- 


ing the car speed by the 
: 


rate of fuel consumption. 
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New Cadillac 


TESTS 10 FUELS EACH TRIP 


The performance of ten different gas 
olines can be tested in a single trip In 
addition to the standard gas tank. there 
ire ten two-gallon tanks in the trunk 
Each holds fuel of a different octane 
rating. All ire connected directly to the 
carburetor by alternate fuel lines. Any 
of the 10 fuels can be fed to the engine 
by pushbutton from inside the car. A 
carburetor for 


vent pump clears the 
each fuel chang 

The air-fuel ratio can also be con 
trolled from the instrument panel. A 
carburetor specially modified by Du 
Pont makes this possible 


“BORDERLINE” FUEL RATING 

An unusual feature of the Cadillac test 
car is a double axis recorder for plot 
ting one value against another. On the 
vertical axis, the f« llowing variables 
may be plotted: horsepower, miles per 
tiles per hour torque, spark 
advance and throttk Simul 
taneously, time spet din miles per hour 
ind speed in engine RPM's can be 
| lotted on the horizontal axis. 


gallon 
position 


REAR SEAT VIEW of the Cadilloc test cor's 
console containing instrument diols, a graph 
recorder and control pone! 

Using the measurements of these 
variables, a performance analvsis can 
be made of the as well as of 
the fuel 
factor can be 
vith this super-instrumente d car. Here 
things 


enigine 
Almost any fuel performance 
studied and measured 


some of the 
that can be done with it 

l. Show effect of fuel quality and 
idjustments on gasoline 


for exampk ure 


endine 
economy and performance 
Pinpoint knock in terms of spark 
udvance ind speed 

Pinpoint knock in terms of aver 
derived 


measure 


une evlinder pressures 


from the horsepower 


ments 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division @ 
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PETROLEUM 


THE TRUNK COMPARTMENT contains 10 two- 
galion fuel tanks connected by individual fuel 
lines; part of the horsepower and torque com- 
putor; and equipment for supplying 110 voit 
AC power to operate the special instrumenta- 
tion. Part of the knock amplifier can be seen at 
the top center. 


4. Evaluate acceleration character- 

istics relative to fuel-engine com- 
binations. 
Determine the amount of power 
developed at any given time for 
varving road and driving condi- 
tions. 

Road-load curves can be especially 
valuable to refiners in helping them 
keep pace with the current automotive 
horsepe ywer and economy races 

Since knocking tendency is sensitive 

to temperature variations, the car is 
equipped with a pyrometer to measure 
the temperature of air going into the 
arburetor; the air-fuel mixture tem 
perature; and the coolant temperature. 
By graphically showing how tempera 
ture increases raise the octane require 
ment of an engine, this apparatus is 
useful in explaining octane require- 
ment variables 


KNOCK AMPLIFIER 


A special microphone is attached to 
the engine to pick up the slightest in 
dication of knocking. A loud speaker 
makes the knocking sound clearly audi 
ble inside the car. 

With this set-up, a passenger in the 
car can actually take part in the dem- 
onstration. Suppose, for example, a 
passenger wants to see exactly how 
spark advance affects the knocking 
tendency. As the driver accelerates the 
car, a special control knob in the back 
seat is used to advance the ignition 
spark until the engine begins to knock. 


CHEMICALS DIVISION 


NEWS © 





The microphone mounted on the 
cylinder head picks up the knock 
which is amplified by the loud speaker 
in the back seat. At the same time, a 
recorder plots the spark setting against 
the engine speed. The resulting fuel 
rating curve is automatically recorded 
on graph paper. 


THIS VIEW of the engine shows part of the 

Freon" compressor for the air conditioning 
system on the right and a special 160 amp 
generator on the left. The horizontal tubes in 
front of the radiator are the “Freon cooling 
coils. An electronic fuel meter is mounted on 
the engine compartment fire wall just ahead of 
the steering wheel 





MOVIES AVAILABLE 








The following Du Pont films may be 
borrowed or purchased by oil compa 
nies. Address your request to the near 
est Petroleum Chemicals Division dis 
trict office. 

Pipeline on Wheels--A 26-minute, full 
color movie on tank truck safety 
Suitable for both training and public 
relations purposes. 

What Makes a Gasoline Good—An 158 
minute cartoon movie in color. Pre 
sents, in easy-to-understand form, 
the storv of how high quality gas- 
oline is made. Ideal for dk aler train 
ing meetings 


Better Things for Better Living 
. . . through Chemistry 


Petroleum Chemicals 


New York, N.Y 
Chicago, II! 
Tulse, Oklo 
Houston, Texos 
Los Angeles, Calif 


District 


Offices: 


Wilmington, Del 
Chicago, I!! 
Tulsa, Okle 
Houston, Texos 
E! Monte, Colif 


District 
Laboratories: 


IN CANADA: Canadian industries Limited —Toronto, Ontorio— Montreal, Quebec— Calvary, Alberta 
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minor amount of the reaction product New U S Patents 


of certain aliphatic amides containing 

12-20 C atoms, e.g. octadecane amide, 

and a phosphorus sulfide. The dispersi- Lubricating Compositions. L. R. 
ble additive inhibits deteri ration of the Churchill to Tide Water Associated 
il in service. U.S.P 2614,07 5 Oil Company 





Grease Compositions. R. J. Moore and \ mineral oil is blended with a sul- 

W Saarnit to Shell Development furized fatty oil which has been sub- 

8.2? Company jected to controlled contact with a free 

ilorine A mineral lubricating oil has incorpo xygen-containing gas in the presence 

25-150 C. rated therein a lithium soap of a high of a metal salt of an organic acid serv- 

in the ab mole weight hydroxy fatty acid t 

rresence of a thicken the oil to grease consistency, 

iditive reduces and 0.01-1 percent of another alkali 

ir 11 USP metal soap ot a hydroxy fatty acid with 

2612 > 47 3-18 C atoms, wherem the hydroxy by 

group is less than 9 C atoms removed aie -* 

Keto- = Soap Greases. L. W.Sproule, {rom the carboxyl group. The second cictoting Gem. BR. J; Mage t 
Pattenden, and L. F. King t soap improves the mechanical stability Shell Development Company 

) 1 Oil Development Company f the grease. U.S.P. 2,614,076-7 \ mineral lubricating oil has incorpo 


ing as an oxidation catalyst. The color- 
characteristic imparted to the mineral 
oil by the sulfurized fatty oil are reduced 
this treatment. U.S.P. 2,614,078 


\ lubricating grease comprises a 
major portion of lubricating oil thick 
ened to ; rease consistency with a 

yap of an alkali or alkaline earth metal 
of 12-keto stearic acid. U.S.P. 2,613,182 


Sulfurized Additives for Lubricating 
Compositions. 4. D. Kirshenbaum 
and J M. Boyle t Standard Oil De 
velopment ( npe 
\ mineral base lubricating oil compo 


ter- 


“hl 
cl 


elevated 
temperature nad ¢ alogenated long 
hain alip hydrocarbor rhe lubri 
cating mpositi is extreme pressure 


characteristi > 2 613,183 


a 

Lubricating Oil Containing a Copolymer 1/ AN ALLY OF THE ENEMY 

of an Ester of an Unsaturated Acid wens 

and a N-Hydrocarbon Amide of an 

ees Acid. W. E. Catlin to 

du Pont de Nemours & Com- - 

pany. CORROSION — the great saboteur—works night and day 

4 lubricating 1 contains a minor . eae . 
cmimakek on elbechiits Genebea? ol making old storage tanks useless and necessitating costly repairs 
an alkyl este: an unsaturated ali- to new. In some sour crude areas, new tanks have been rendered 
phatic acid and with 4-18 C atoms in 
the alkyl group, and a N-hydrocarbon 
amide of an unsaturated aliphatic acid 
whe : = 2 e| ve ~ wae group - the Now, with steel again in short supply, you will have to get the 
amide aiso as a ms e url 


saturated acids shall be acrylic or alpha maximum years of life from each tank so there may be more steel 


alkylacrylic acid with 1-3 C atoms in for defense. 
the alkyl group he compounded oil 
4 


useless in as little as 18 months. 


possesses high viscosity index and 


thickens only very little. U.S.P. 2,613,184 NATASCO products will prevent corrosion from getting a start 
on your new tanks and prevent further corrosion on old ones. 





Propane Dewaxing Chilling Procedure. 
K. H 


Wanderer, L. A. Hays, Jr., and 
R. B. Selund to Standard Oil Com NATASCO corrosion prevention products have been proved by 
For a a) idan a years of successful use. NATASCO also provides experienced 
proved filterability, a propane-oil-wax crews for the preparation and 
solution is chilled to a temperature application of these products. 


which is slightly above the visual cloud CONTRACT SERVICES: 
point of the solution, whereupon it is ; ’ 
flash chilled through a range of 5-25 F Tank Welding Repairs and Learn how you Can get the most 


by passing it instantaneously to a zone Maintenance ‘in years of additional service from 
of lower pressure sufficient to maintain Installation of Tonk Appurtenances your tankage. Wire, telephone 


the solution at a temperature slightly . . : 
a 0 ee Tank Painting or write for complete information. 
lower than its cloud point. Finally, the 





solution is further chilled by evapora- Application of Protective Coatings 
tive cooling to a wax filtration tempera 


ture. U.S.P. 2.614.065 Tank Cleaning — BS&W Emulsion 


Chemical Treating 








Reaction Product of an Aliphatic Amide 
and a Phosphorus Sulfide and Lubri- 3 
cants Containing the Same. J. D. Bar- Lease Tank Service—West Texas Area: California Representative: New England Representative: 
tleson to The Standard Oil Company Williams Construction Co. Coast Contractors, Inc. The McKin Company 
(Ohio) Odessa, Texas 2627 Atlantic Ave. P. O. Bex 711 


Long Beach 6, Calif. Portland 
4 mineral lubricating oil contains a 
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PRECISION PERFORMANCE of 
PRESSURE VESSELS STARTS HERE 


Precision controlled quality starts in 
Midvale pressure vessels when the 
molten steel pours from the giant 
ladles in Midvale’s open hearths. From 
then until the final machining oper 
ation skilled hands build unsurpassed 
performance into equipment for the 
petroleum, chemical and other proc 
essing industries. 

Midvale’s experienced craftsmen 
and engineers are equally skilled in 
producing the finest in small vessels to 
withstand low pressures . . . or large 
forged steel vessels to stand pressures 
up to 9000 pounds per square inch. 

For precision produced forged pres 
sure vessels, heat and corrosion re 
sistant castings, tube supports and 
hangers to your most exacting specifi 
cations let Midvale make them. Our 
engineers are ready to help you design 
them .. . our experienced men work 
ing with the most modern equipment 


can produce them. 


THE MIDVALE COMPANY 


NICETOWN + PHILADELPHIA 40, PENNA. 


Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


IDVALE 


Cuslom Steel Wlakers To Gndudtey 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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ated therein an anisometric fibrous al 
kali or alkaline earth metal soap for 
rming a grease. The fibers consist of 
4 mixture of fine and coarse fibers in 


the ratio of 4:1 to 1:4. U.S.P. 2,614,079 


Lubricating Oil Additive Materials. 
L. M. Welch to Standard Oil Devel 
pment Company 
\ waxy lubricating oi! contains 0.01- 

10 percent by weight of an alkylated 

polystyrene prepared in a special man 

ner. The additive lowers the pour point 
ind increases the viscosity index of the 

il and maintains the wax modifying 

properties through various temperature 

fluctuations. U.S.P. 2,614,080 


Diesel Fuel Containing Di-Tertiary 
Alkyl Sulfides as Ignition Promoters. 
L. T. Eby to Standard Oil Develop 
ment Company 
A hydrocarbon diesel fuel contains an 
gnition-promoting amount of a dialkyl 
sulfide having tertiary alkyl radicals of 
8-25 C atoms and having 4-8 S atoms 
linking the respective tertiary alkyl radi- 
cals. Di-tertiary octyl tetrasulfide is < 
example of a suitable compound. U 


2,614,914 


Greases Based on Finely Divided In- 
organic Material. A. Beerbower and 
A. J. Morway to Standard Oil Devel 
pment Company 
A mineral base lubricating oil of 35- 
1000 S.S.U. viscosity at 100 F. is thick- 
ened to grease consistency with 10-25 
percent by weight of finely divided MgO 
x MgCO, of a bulk density of less than 
two Ibs./gallon in dry finely divided 
condition. U.S.P. 2,614,986 


Grease Compositions. J]. |. Dreher and 

Cc. F. Carter to California Research 

( orporation 

\ lubricating oil is compounded with 
a thickening agent, e.g. a lithium and a 
calcium soap, and 0.1-5 percent of a 
polyvalent metal dithiocarbamate and 
0.01-2 percent of dihydroxyanthraqui 
none. The two additives exert a syner 
gistic influence on the grease composi 
tion. U.S.P. 2,614,987 


Hydrocarbon Oils Containing S-Al- 
Lonyensthyt -O, O’- Dialkyl-dithiophos- 
phates. FE. O. Hook and P. H. Moss 
to American Cyanamid Company 
Hydrocarbon oil contains a small 

amount of a triester of dithiophosphoric 

acid of the formula 


RO 


RO SCH.XR 


wherein X is oxygen or sulfur, R; is an 
aliphatic radical, and each R is an ali- 
phatic or aromatic radical. The additive, 
which is dissolved in the oil, prevents 
leterioration by xidatior *f the oil 
U.S.P. 2,614,988 


Lubricating Composition of Matter. D 
Harman and R. E. Thorpe to Shell 
Development Company 
\ liquid hydrocarbon contains a 

minor amount of a mixture of two phos- 

phorus compounds of specific constitu- 
tions containing O, S, Se, or Te and 


For precisely controlled 
metering and proportioning 
of small volume flows... 


... the HILLS-McCANNA 
“U” Type Proportioning Pump 


@ The Hills-/McCanna “U” Type Pump is designed to continuously 
meter and proportion small flows of the order of 0.10 to 24 gallons 
per hour per feed. Its accuracy and reliability suit it for research, 
pilot plant operation and full scale processing alike. The "U" type 
pump is suitable for batch or continuous operations. 
Typical examples of “U” type pump applications include: 
© Continuous addition of air entrainino agents during cement 
manufacturing operations. 
© Continuous injection of internal phosphate treatment and 
sodium sulphite oxygen scavenging in boiler plant water 
treatment. 
® Injection of gasoline gum inhibitors into finished gasoline. 
@ Proportioning low molecular weight polymers and catalyst 
solution in resin research. 


The new “U” Pump Catalog, UP-52, gives 
full information on the “U” type pump 
plus extensive application data including 
specific service recommendations for han- 
dling over 300 substances. Write for your 
copy, today. HILLS-McCANNA CO., 2441 
W. Nelson St., Chicago 18, Ill. 


HILLS-McCANNA 
metering and proportioning pumps 


Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators ¢« Magnesium Alloy Sand Castings 


> 
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Penberthy Transporent Gage 


PENBERTHY 
“FLOATING SHANK” 
Permits %” Variation 
in Center-to-Center 
of Vessel Tapping 


An important new feature now available on all Penberthy 
drop forged steel gage valves is the “floating shank an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 

The “floating shank" compensates for inaccuracies in the 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much as ¥%”. 
It provides a mounting flexibility not elsewhere obtainable . . . 
it saves time during installation of the gage .. . it eliminates 
stresses that are often induced during mounting. 

The Penberthy ‘Floating Shank" can be had at slight addi- 
tional cost . . . specify it on your next order for Penberthy 


drop forged steel (or alloy) gage valves. 


Pesesealy 


PENBERTHY INJECTOR COMPANY 
DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
Detroit 2, Michigan 
Established 1886 Canedian Plant, Windsor, Ontario 


“Another 
PENBERTHY 
First 


OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING 
JET PUMPS 


Automatically operated by 
air, gas of steam pre re 

Will pump without clog 
ging any liquid that will flow 
through pipes. Ask for Bul 
letin 5030 


PENBERTHY EXPLOSION-PROOF 
SUMP PUMPS 


Motor and switch totally enclosed 
writer approved for Class |, Group C 
Class 2, Groups E, F and G hazardous toc 
tion. Made of copper and bronze throu 
Ask for Bulletin 4929 


PENBERTHY EJECTORS 
A simple jet pump operated by air, water or 
steam. Needs no lubrication will not get 
out of order. Ask for Bulletin 5080. 
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certain types of organic radicals part ! 
which is halogenated. The composition 
has extreme pressure properties. U.S.P 
2,614,990 


Steam Engine Lubricants. J. |. Wasson 
to Standard Oil Development Com 
pany 
An emulsible, soap-free steam cyli 

der oil composition consists of 87 pet 

cent by weight of predominantly Mid 

Continent mineral lubricating oil of 

135-300 S.S.U. viscosity at 210 F., 10 

percent of a resinous propane precipi 

tated Pennsylvania type paraffinic pe 
troleum oil residue of higher viscosity 
and three percent of tall Ua 

2,614,991 


Diesel Fuel. . J. Marti: 

Refining Company 

A diesel fuel contains 0.005-2 percent 
of a viscous, oil-soluble polymerization 
product of esters of alpha methacrylic 
acid and monohydric aliphatic saturated 
alcohols, predominantly lauryl alcohols 
and 0.005-1.5 percent of a hydrocarbor 
wax having a cetane vah 
equivalent to that of the 

additives. Tl 
effects pour dep 

t val 

SP 


Oil Compositions Containing Stabilized 
Copolymer Ester-Type Pour Point 
Depressants. |. | 


Vact Oil ¢ 


Gaammar 


Mineral Oil Compositions Containing 
Esters of Thiophene-Modified Copol 
ymers of Maleic Anhydride with 
Aliphatic Vinyl Compounds. |. | 
Gis é' - © ous V an - @h 


nce 
th certain types 


arriine or mix 


Lubricating Oil Additives. S 
cott and | \. Mikeska t 
Oil Development Company 


4 


9 cont 

hig ole 

anhydride 

n of up to 2 

a mixture of cer 

The additive in 

index and lowers 
S_P. 2.615.845 


Petrochemicals— 


Aminoalkyl Derivatives of Thiophene. 
H. D. Hartough and S Lukasiewicz 
t Socony-Vacuum Oil ( mpany, Inc 
Thiophene r alkyl thiophene 
! t certain amount 


a amt t 


That's high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checkir.g static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 
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What’s the best 
block insulation for 
I900F? 





SUPEREX ... 
with the proved record 
in refinery service! 








The most widely used 
high temperature block insulation 
for over a quarter century... 





SU PEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
L900F. It provides major economies . . 

reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safc! 
withstand temperatures up to 1 900F with 
negligible shrinkage 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marige boilers, auxiliary power 
plant equipment, stills, reactor chambers, 
regenerators, high temperature mains 
heaters, flues, stacks, and other types of 
high temperature equipment 


Svperex has all these 
important advantages... 

lew therme! conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value 

Light weight — Approximately 2 |b per sq 
ft per in. thickoess 

Great physical strength 


tons pressure per sq ft are required to 
compress Superex in 


Approximately 6 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely — 
will not disintegrate in the service for 
which it is recommended 


fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 


installations 


For complete information about Superex 


block insulation, write for Brochure 


IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 


write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Superex because of the variety 
of thicknesses available Special shapes and intermediate 
thicknesses between those shown are also available. 








Johns-Manville fle INSULATIONS 
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New U. S. Patents 


a ASIC mitrogen ct ndensa I 
btained is mixed with an 

alkaline solution to set free the 
duct, which is t a resimous 
U.S.P. 2,612,505 


Product of Reaction of Phosphorus Sul- 
fide and Hydrocarbon with Guanidine 
Carbonate. M. W. Hill to Standard 
Onl Development ( t 
A phosphor ilide is reacted with 

1-10 mole proportions of a hydrocarbon 

at a temperature of 200-600 | rhe re 

action roc i n tralized witl ae 


nd are hydr« 
on radical with 20 ¢ 

basic reacting salt of 
] 


[he prod has good de 


antioxidant properties at 

at engine-operation tempera 

is useful as an additive to miu 
yricating oils. U.S.P. 2,613,205 


Hydroxylation of Olefinic Compounds. 
D. P. Young to The Distillers Com 
pany, Ltd., Edinburgh 
Olefinic compounds, such as butene-1, 
octene-1, cyclohexene and other olefin 

hydrocarbons, are hydroxylated by heat 

a solution of the olefin, aqueous 
ydrogen peroxide and tungsten or m«¢ 
lybdenum oxide in the presence of sul 
furic acid at a temperature of 70-100 ¢ 

U.S.P. 2,613,223 


Cumene Oxidation. G. G. Joris to Allied 
Chemical & Dye Corporation 
Cumene is oxidized in liquid phase 

by é¢lemental oxygen in the presence ot 

solid calcium carbo o form cumene 
hydroperoxide Reaction temperatures 

f 90-110 C. 3 preferably maintained 

U.S.P. 2,613,227 


Method for Producing Unsaturated Hy- 
drocarbons. PD. R. Blumer to Phillips 
Petroleum Company 

2,3-dimethylbutane is chlorinated 

inder conditions such that monochl 

rides of the hydrocarbon are principally 
formed which are separated from higher 
chlorinated products. Thereupon the 
primary monochloride is separated from 
the tertiary monochloride also formed 
by fractional distillation at a kettle tem 
perature effecting concomitant selective 
lehydrochlorination of the tertiary 
monochloride and distillation of result 
ng monoolefinic hydrocarbons and HCI 
as overhead product. The unconverted 

1 


primar monochloride derivative re- 
mains as kettle product. U.S.P. 2,613,233 


Olefin Oxidation Process Employing 
Cuprous Oxide Catalysts. K. D. Det 
ling and T. Skei to Shell Development 
Lompany 
In a continuous process for the oxida 
1 of an olefin with at least 3 C atoms 
an unsaturated aldehyde or ketone 

4 gaseous mixture of the olefin and 
<ygen is passed over a fixed bed of a 

Cu:O catalyst at a temperature of 300 

500 C. High over-all activity of the 

catalyst is maintained by discontinuing 

the olefin flow at intervals for brief 
periods of time and prior to material 


Personnel with 
Two Plus Values 


In its simplest terms all that an engineering 
firm can offer its clients is knowledge and experi- 
ence. Naturally, these deal with the past only. But 
there can be two important plus values: one, flexibil- 
ity of mind, and two, awareness of process develop- 


ments and their impact on project planning. 


When you meet our process engineers and dis- 
cuss plans for a new plant or unit, you will find a 
freshness in approach backed by wide experience 
with many different types of projects. More impor- 
tant, we believe you will be favorably impressed by 


those two plus values. 


* 


Our engineering services will be of par- 
ticular interest to those with plant and unit 
projects in the chemical, petrochemical, 
petroleum, beverage and pharma- 

ceutical fields, especially those 

involving fractional distilla- 

tion, including all types 


( lt june nT It of extraction and azeo- 


tropic systems. 


Design and Construction 
of Process Plants 
. 
Design and Construction 
of Process Units 
* 
Process Evaluations 
* 





Economic Studies 


BADCER MANUFACTURING COMPANY 


230 BENT STREET., CAMBRIDGE 41, MASS. » 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
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New U. S. Patents 250 


lipher 


2,614,130 
High pee Mercaptan 
W \ t W I 


Star 


ef ee Wolff ¢t 

14.12 liana) 
ntau 

Oxidative Condensation of Alkyl Aro- . 5 oes ee 5S nately 

matic Hydrocarbons and of Nuclearly ‘ 

Chlorinated er Aromatic Hydro- 

carbons. H. Pin Kvetinskas ar 

V. N. Ipati ! 


qui 
| 


H.S 


ter 
12-18 
? 615.7 
Hydrocarbon Oxidation. 


ert Ir Le 


© Structural Steel e Reinforcing Steel 


° Steel Warehouse Products 


AUSTIN BROTHERS STEEL -EL CO. 


PLANTS 


GENERAL OFFICES 


1815S COOMBS STREET DALLAS, TEXAS 


DALLAS |. TEXAS HOUSTON, TEXAS 


Production. 


rtion 


615,921 


Desulfurization— 


Production of Sulfur Free Water Gas. 
} Oi} Devel I 


ontaining 
gas 1s 
exceed 
t t 
the 


SP 


gan ulfur co 0 ~~ r por 
H.S is 


2,614,038 


Hydrodesulfurization of Pueioae _ 
drocarbons. P. W. ( milf OF 


romen and hvdi 

: S.P. 2,614,066 

Purification and Separation of Gaseous 
Mixtures. H l SI 


Rar dlett t« 
} 
Wevelopment Company 


ell 


armed ot a pre tor 
lrocarbon fluid 
s impurities by scrub 
us alkaline solu 

% the partially 


Details are « 


uritying a ntlaming 


uxture vit 
scrubbing an 
port ntaminated hy 
carb n 2,615,787 
Hydrocarbon Mix- 
tures with Nickel Carbonyl. R. B 
Bishop and W. I. Denton to Socony 
Vacuum Oil ( mmpany, Ine 
Details ar 
lesulfurizing 


Desulfurization of 


claimed 
a mixture 
mpour 


bonyl, with rece rsion 


ons 


ntaming sulfur cr means 


nickel car ot 
he nickel sulfic formed to nickel car 


honvl. lt ? 615,831 


lsomerization— 


Process for Isomerization of Aromatic 
Compounds. |]. EF. Nickels to 
Inc 


» 1 . } 
Procatalysates, such as a 


Company, 


alenes btaine 


halene 


aluminur 
W ernet 
cient t 


n the 2,615,056 
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PRODUCT AND 
PROCESS ADVANTAGES 


increase demands 
for Ductile Iron 


CouRTESY OF ACME SHEAR COMPANY, BRIDGEPORY 1, CONN 


Ductile Iron offers excellent castability, high mechanical proper- 
ties and good machinability. Castings show superior pressure tight- 
ness, good elastic modulus and resistance to shock. They range 
from those weighing a few ounces . .. with sections as thin as one 
tenth of an inch. . . to 50-ton anvil blocks with sections 4’ thick. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET, NEW YORK 5, NEW YORK 


A Gulf Publishing Company Publication 


DUCTILE IRON PROVIDES mechanical prop- 
erties which approach those of cast steel. In 
addition, it combines the machinability and 
wear-resistance as well as the fluidity and 
castability of cast iron. 


Presence of spheroidal rather than flake 
graphite not only gives this new material 
ductility that is unique among cast irons, 
but contributes much to its other excep- 
tional properties. 


REMARKABLE CHARACTERISTICS OF DUCTILE IRON 


1. Its elastic modulus, about 25,000,000 psi, 
is virtually unaffected by composition or 
thickness... i 


2. It can provide a chilled, carbidic, abrasion- 
resistant surface supported by a tough duc- 
tile core. 


3. As-cast ductile iron of 93,000 psi tensile 
strength has the same machinability rating 
as gray iron with a strength of 45,000 psi, 


4. Annealed ductile iron can be ma- 
chined at a rate 2 to 3 times that of good 
quality gray iron. 


5. It can be satisfactorily welded. 


6. It resists oxidation and growth to an 
extent never before available in gray 
iron castings. 


7. It can be cast in intricate shapes not 
normally feasible for cast steel. 


AVAILABILITY 


Send us details of your prospective uses, ” 
so that we may offer a list of sources 

from some 100 authorized foundries 

now producing ductile cast iron under 

patent licenses. Request a list of avail- 

able publications on ductile iron ... mail 

the coupon now. 


The International Nickel Company, Inc. 
Dept. 120, 67 Wall Street 
New York 5, N.Y. 


Please send me a list of publications on 


DUCTILE IRON 
Name__ Title 
Company 
Address__ 
ee — 











Murray Representative or 
write for information 


IRON WORKS CO. 
MURRA Burlington, lowa 




















Ry o¢* ALL roll and dial 
recording charts | 


from ONE SOURCE 





Over 8000 different charts for 
recording instruments can be 
supplied by Technical. This unique 
service means savings in ordering .. . 
in receiving ...in stocking ... and in 
chart costs, too 


All Technical charts are produced 
by means of precision plates cast from 
carefully made wax engravings. Tech- 
nical’s inventory for immediate ship- 
ment consumes over two miles of 
shelving 





When special charts are needed for 
new instruments, Technical’s experi- 
ence and equipment is at your service 


Nationally Represented by 
T E ( Ma \ | ( A L TECHNICAL SALES CORPORATION 
15464 Jomes Covrens Highwoy 
CHARTS INCORPORATED — roi. michioon 
= 188 Van Rensselaer Street Buffalo 10, New York 











What's New 
in Books 


Hydraulic Research 


Hydraulic Research in the United 
States, Helen K. Middleton and Sonya 
W. Matchett, National Bureau of 
Standards, Government Printing Of- 
fice, Washington 25, D. C. $1 
The information in this publication 
was compiled from reports on current 
projects by 100 hydraulic and hydro- 
logic laboratories in the U. S. and 
Canada. Six industrial laboratories, one 
professional society laboratory, 53 col- 
lege and uwniversity laborat ries, two 
state laboratories, 33 U. S. government 
laboratories and five Coendien Labora- 
tories cooperated in the compilation 

rhe projects are listed chronologically 
and can be readily referred to by means 
of a list of the laboratories or sponsor 
ing institutions and a comprehensive 
subject index 


Welding Procedures 
Weldability of Metals, The Lincoln 


Electric Company, Cleveland 17, Ohio 

$0.50 in U. S., $0.75 elsewhere 

How to weld ferrous and non-ferrous 
metals is discussed in this 141-page 
book, which was reprinted from 
Lifcoln’s standard welding reference, 
Procedure Handbook of Arc Welding 
Design and Practice. 

rhe various types of carbon and alloy 
steels are described by giving nominal 
chemical analysis, properties uses and 
characteristics. The best welding pro- 
cedure for each type is detailed. Tabu 
lar data, drawings and pictures supple 
ment the text. Welding procedures for 
steels, nickel, iron, copper, aluminum 
and hardfacing are included 


Surface-Active Agents 


Encyclopedia of Surface-Active 
Agents, J. P. Sisley and P. J. Wood, 
The Chemical Publishing Company, 
Inc., 212 Fifth Avenue, New York 10 
$15 
This publication is in two parts. Part 
I covers the general aspects of surface 
active agents, their properties, applica 
tions and methods of manufacture. A 
system of classification by which every 
variety of modern surface-active agents 
can be identified by simple symbols is 
included 

Part II is an alphabetical listing of 
brand-name surtface-active agents manu- 
factured all over the world. For most of 
the items the following information is 
listed: brand name, manufacturer, iden- 
tical or similar products, chemical com 
position, class, appearance, properties, 
reaction, references, patents, applications 
and quantities used in different appli- 


cations 


Lube Service Classification 


Service Classifications and Designa- 
tions for Lubricating Oils for Auto- 
motive Type Engines, Division of 
Marketing, American Petroleum Insti- 
tute, 50 West 50th Street, New York 
20. In lots of 1000, $47 per 1000; in 
lots of 500, $25 per 100; in lots of 100, 
$6 per 100; in lots of 14, $1 per 14 
This ten-page, 4x 9-inch booklet ex 
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REPUBLIC UPSON ALLOY STEEL STUDS 


Stud bodies are tough, strong, 
dependable alloy steel made by Republic . . . 
world’s leading producer of alloy steels. 


Threads are accurate and uniform to provide 
as-designed engaged-thread area for maximum strength 
even under high pressures and high temperatures. 


Order Republic Upson Alloy Steel Studs 
for trouble-saving replacements on your overhauls. . . 
specify them on your new equipment. 


REPUBLIC STEEL CORPORATION 
Bolt end Nut Division « CLEVELAND 13, OHIO 
Export Depertment: Chrysier Building, New York 17, N.Y. 
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THEN 


for Safety and Long-Time Service 


Be 8 @ 


For 2000, 3000 and 6000 pounds service — Sizes '/;" to 6” 


SCREW END TYPE 


8a 8 a 


For schedules 40, 80 and 160 pipe — Sizes 1/," to 4” 
SOCKET WELD TYPE. 


Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 











free from porosity . . . the superior product of laboratory controlled materials and 






giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 


Louisville 10, Kentucky 
BRANCH OFFICES: NEW YORK @ PHILADELPHIA e CLEVELAND @ CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 
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New Books 


e new API service classifica- 


resulting from months of stud 


v 


ind work by the division's lubricating 


points out that the nev 


ommiuttee It I 


system of classifications will provide 


more logical basis for selecting the right 


te any engine under any servic 
ndition and will afford greater op 
portunity tor the evelopment of bette 
Is to meet sp c service condition 


without regard t ther requirements 


Engine Maintenance 


rhe spectrogray S$ a scientific in 


\ 
a 


e 


t 


s 


strument that ul letect exceedingly 


small amounts of emical elements 
iny substance. How this instrument 
. j 


s 


ow being used by diesel locomotive 
engineers to control engine maintenance 


ostly breakdowns is de 
‘Spectrographi Analysis 


ngine Lubricating Oil,” recently 
by American Locomotive 


f Schenectady, N. Y 


publication presents a carefully 


transcription compiled from on 


vot tape rec ngs ine techni 
ner ictinecad at ; 
papers deliver it a symposiun 
vonsored by American Locomotive las 
Sprit These papers sl , with the ai 


tabular data < ries and pic 


tures ‘ } spec raphic method 


has ee! t t sel locomotive 


maintenar leading railroads, to 


1 
t 
1 


1 


ether wit! lco’s Ov perience with 


thic 


Glucosates 

D. W. Haering & Company has is 
sued ; 1ew booklet entitled “A New 
Wav suy Glucosates.” The publica 


tior } icular use which some 


Freeport Sulphur Head Lauds 
Removal of Federal Controls 


Remova f government controls on 
use of sulfur has been termed “an 
important step toward the return of free 
conomy” by Langbourne M. Williams 
Ir., president of Freeport Sulphur Co 
rhe lifting of restriction on consump 
ion i U.S. was announced by the 
National Production Authority in Wash 
ington. Previously consumers had been 
limited to 90 percent of the amount used 
in 1950 plus additional allowances for 


¢ 


essential needs 


Merritt-Chapman & Scott 
Names Hammer Division Head 


Announcement has been made of I 
Walter Hammer's appointment as man 
ager of the Industrial Building Con 
struction Division of Merritt-¢ hapman 
& Scott Corporation 


Hammer 1 


riginally ined the 
ation in 1935 as project manager and, 
gh 1945 
cor wide range of 
ndustrial and g projects through 
t the U. S 


CUT SHUTDOWN.TIME 


for gauging thickness of 
PRESSURE 
VESSELS 
PIPES 
and TANKS 


with the portable, self- 
powered ultrasonic 


THICKNESS 


giving r 
destructive measurements of 
thickness from one side at 
many times the speed 
and a fraction oi the 
cost of old-fashioned 
methods. e 
Specifications RANSON electronics 


and Prices on / . development 
Request NSTRUMENTS, inc. ero eecticn 


428 FAIRFIELD AVE - STAMFORD~ CONN, 





BLAW-KNOX ste. GRATING S 
in the Front Rank of Industry > a = 


Wall § CouNTS 


eS OK 


OPEN SPACE + STRENGTH 
LONG LIFE + CLEANNESS 


\ * SAFETY ’ 
> Blaw-Knox Steel Grating “4 


is electroforged into rigid, 
one-piece panels, using 
twisted cross bars for firm 
footing. Bring your open 
steel flooring problems to 
Blaw-Knox for expert 


help. Bulletin 2365 sent ~ Y 
s 
on request ‘ " 
‘ 
Grating Department -_ N ¥ ‘ 
BLAW-KNOX DIVISION al 
OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bidg. —— 
Pittsburgh 22, Pa. .% 


p 
BLAW-KNOX ee" cratine 
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MAKE TOUGH JOBS EASY 
WITH EASY-TO-UCE 


UNIBESTOS 


PIPE INSULATION 


Ask any user about Unibestos! He’ll tell you how 
easily this good insulation is cut and fit on-the-job, for 
Unibestos is light, strong, firm—saws cleanly for 
tight joints—retains initial high efficiency. It is unaf- 
fected by service hazards. 


W hether you specify Unibestos No. 1200 (for temper- 
atures up to 1200°F.), Unibestos No. 750 (for temper- 
atures up to 750°F.), or Amocel for commercial uses 
(temperatures up to 600°F.), you’ll always save in 
two ways: (1) quick and simple application; (2 

long-lived durability. Your Unarco Distributor can 
supply you quickly from his stocks of these pipe in- 
sulations. Also available in block form for tempera- 
tures up to 1200 


For details on these insulations, ask for Bulletin No. 76-109 
Write for the name of the 


Unarco Warehousing 


Distributor in your area. 


SEE HOW THESE TYPICAL 
APPLICATIONS ARE SIMPLIFIED 


|= 


| rr 


Unibestos pipe insulation is particularly adapto 
ble for insulating irregular surfaces such as 
flanges, valves, and fittings. Its firmness and 
easy-to-fit chorocteristics make such jobs easy 
save time. 


Unibestos pipe insulation and block can be used 
separately or in combination for insulating nested 
and traced lines quickly and economically. 


For insulating pipe bends Unibestos con be 
mitered easily, ond cemented-in with Unarco No. 
50 insulating cement. 


UNION ASBESTOS & RUBBER COMPANY 


e@ 332 SOUTH 


MICHIGAN AVENUE @ CHICAGO 4, ILLINOIS 


Petro 





What Suppliers Are Doing 


Menuet » 





+ Mtgacry tonene 


UOP’s New Building at Des Plaines, Ili. (item below) 


Air Raid Refuge Too! 

Universal Oil Products Company's 
and engineering 
he open house 


new administrative 
building was the scene of 
luring the re 

Des Plaines, 
gth and 


petroleum editors 
g. Located i 
the building is 350 feet in let 
i letel 


teet wide, ] 


pletely aur I med 
two full floor 
cafeteria I 
ent The 
ge in the ev 
f this buildiz 
sig? 


Dyer Represents Hammel-Dahl 
In Oklahoma Sales, Service 
Hammel-Dahl mpany, Providence, 
R. 1., has anr d ap intment of 
James | 


any 
1.1 


} ree 
the company 
cring grad 
} I 
ave been 
iate with the Dyer 
petroleum industry for rm 
Hammel-Dahl manufa 
ontrol equipment 


than 20 years 


tures automatic 


Air Reduction Company Announces 
Several Advertising Changes 
Air Reduction Company, Incorp« 
rated, establishing advertising and pul 
licity as corporate functions, made the 
llowing pers l ch G Van 
bee! r of 
advertising and publicity; George M 
Worden rejoins the company as assist 
ant to the director; A. V. Scherer has 
een promoted to advertising manager 
Henry W. Beck has been named ad- 
‘ g manager of the O} Chemical 
irgical Equipment Company di 
n. Headquarters for all but Beck 
be in New York. Beck will be lo 
at Madison, W 


Istyne has 


December, 1952 


Destroyed by Fire Last Year, 
Colorado Plant Now Rebuilt 


Rehabilitation of The Diamond Fire 
Brick Company’s plant, which was de 
stroyed by fire a year ago, has been 
completed, according to an announce- 
ment by Laclede-Christy Company, 
wner of the company 

Che original plant, built about 75 years 
building which 
lapidated. In October 1951, 
cuit in an old extension cord 
destroyed most of 


ag was housed in a 
became d 
a short cir 
started a fire which 
the plant 
rhe rebuilding 

now has a 
500,000 bri 


mpleted the 
rma capacity of 


ks per month 


plant 
about 


Jointly-Owned Corporation 
To Supply Unique Service 


and Arthur D 
unced the forma 
iffiliate, Cam 
purn¢ 
American indus 
which bridges 
gap between the research and de 
lopment engineerir ase on the one 
hand and the regul production for 
ommercial purposes other. This 
mpany, 1s 


ordir t re Cc 


Carrier Corporatior 
Little, Inc., have anr 
tion of a jointly-owned 
bridge Corporation. The 
formation was to offer 


nse of the 


a necessary service 


service, ac 
transition manutacturing 

4 brochure describing the new firm’s 
service may be obtained by writing Paul 
N. Stanton, Cambridge Corporation, 444 
> merville Avenue Somerville 43 Mass 


Cornforth Takes Sales Post 
With B. W. Barnes Company 


Robert M. Cornforti 
ager of sales at the Houdry Process 
Corporation, has joined the B. W 
Company of Los Angeles, en 
and constructors to the petri 
leum and chemical industries, as vice 
president in charge of Cornforth 
entered the petr industry in 1937 
as a chemical with Standard 
Oil Company 


formerly man 


Barnes 


gineers 


sales 
leun 
engineer 


(Indiana) 


Watson-Stillman Made Division 
Of H. K. Porter Company, Inc. 

H. K. Porter Company, Inc., Pitts- 
burgh, has acquired for cash The 
Watson-Stillman Company, Roselle, 
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TOP EFFICIENCY 
INSULATED 
PIPING 
SYSTEMS 


Ric-will 


BEST CHOICE 


When you have an insulated 
piping problem, remember that 
only the best will give you 
ALL the advantages necessary 
to full-efficiency performance 
of your system. That means 


Ric-wiL 
lated Piping. 


Prefabricated Insu- 


Ric-wiL provides (1) top- 
efficiency system engineering, 
installa- 


(2) fast, economical 


tion, (3) the right protection 


and insulation for the job. 


THE RIC-WIL COMPANY 
CLEVELAND, OHIO 


itm aie 


PREFABRICATED 


INSULATED PIPING 








ifacturers of forged steel 


hydraulic equipment 


CLEAR VISION te Seaton ie eh Po 


{ diversification 


f ‘ ct i perations. Wg 
FOR 39 on-Stillman i itinu one & the 


presi 


TOUGH JOBS | dese New Jercy fron lb 


Porter 


| 
| William And Charles Henson 
Reassigned By Norton Company 
Nort Compa iS apy ted 
H. H 


Tieberman Davis Stickel 
Boles Roland Birkhead 


( borat ri efore th ¢ ready for New Central District Organized 
= F By The Lunkenheimer Company 


Hammond Iron Acquires Establishment of a new central 
Keyes Tank of The Rockies trict has been * ogg ye ed by the « 
c juisitior t Key nh m P ' ae } ~peee } : 


westert 


"OO 


SPECIFY PYREX® | “hejeyetsagt ant aven, Ebi ats aS 


BRAND erat . die Ohiebeene Maeens end 


ns will ) ! i « 
Ke s Tank Divi t mmond iron Missouri territor with 


- : z quarters at Baton Rouge, 
Newell is supervisor vo pe the Southeastern and N 


Whether for observing operations , ; ana. Southern Mississipp 
under heat or pressure, (or both), New Canadian Subsidiary western Arkansas Territory 


you get safe, sharp visibility with Established By Chiksan — — rd _ t tf “i West Texas and 
PYREX Brand Sight Glasses at no . i  \ ar. estabt New Ae nay ir sony M dland, Tex as 
EXTRA cost. They resist clouding and 
pitting 

Well balanced properties of 
chemical and heat-shock resistance mee: ae ieaiined hal poration, has annour the 
provide PYREX Brand Sight Glasses “ , ve nts early in 1953 ment of Har ld 1 7 anders 
with the durability required for Wher peratior I an ot staff of sales engineers 


tough jobs. a Lt \ ke over t 
‘beaiiad sale of a ksan and “p-  Houdry’s New Catalyst Plant 


Available in two types—Mold ; 
finished for low pressures—Annular Starts Production at Paulsboro 


Edge for higher pressures. Made to t pa ! is 3 { a 


H 


representa 


is 


Zanders Named to Sales Staff 
Warren M. Wilson ( pat 


land representati 


C} 


close tolerances which assure tight, 
accurate fitting. Replacements are 
reduced costs lowered 
Order PYREX Brand Sight Glasses PUZZLED WHEN IT 
wom your Mill Supply Oliribvter. Ne COMES TO BRASS FITTINGS? 
also stocks PYREX and CORNING 
F The easy way to solve your fitting 

Brand Tubular Gauge Glasses, pogttons is to specify and use 
MACBETH Brand Flat Gauge Glasses, le eng me oe ag aoe 
PYREX Brand Oil Cup and Lubri- ed and packaged. Quick delivery 

assures you of a rapid inventory 


cator Glasses turnover when using A J 
Fitting and Valve products. 


CORNING | PPER AND BRASS CO 
GLASS WORKS , 
Corning, New York 


VISIT THE CORNING GLASS CENTER () .— = 
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.. Greatest Improvement in Tank Heating in 30 Years 


» Brown Fintube Thermo-Flo Tank Heaters are more _ efficient heating; and preventing any stratification of 
etficient, and usually cost less plus their installation, than temperature or gravity in the tank. 


the cost of just installing equivalent capacity of old | TYPICAL INSTALLATIONS 


fashioned bare pipe coil in the bottom of the tank. 


IN MAJOR REFINERIES 


Brown Thermo-Flo heaters mount vertically, on Purchased on the Basis of Proven Advantages 
adjustable legs about 12’’ above the tank bottom, thus Tank Farm No. Heeters 
preventing depositing on the tubes; and avoiding the Tank Form No. Heaters 
lost efficiency of heating the tank bottom, and a layer Tonk Form No. 3... . Heaters 

_ . = . a “ Tank Farm . Heaters 
of sediment. The bottom of the tank is uncluttered and Sint: Matte te echoes 
easy to clean. The entire surface of the fintubes is Tenk Ferm Mo. Heaters 
exposed to the tank contents. Material adjacent to Tank Farm No. Heaters 
the fintubes is heated quickly and rises rapidly, form- Tonk Form No. 6. Heaters 
. thermal syphon or flow ast the &ntubes: kee Above heaters being used to heat viscous crude oils, 
ao . m.. P . P . r « lubricating oils, tar, asphalt, etc. 
ing the heating surfaces clean; assuring extremely 


3x, BROWN FINTUBE CO. 


* HOME OFFICE and WORKS © ELYRIA, OHIO ,;ent,"« Bel No a7l 


aw 
BROWN FINTUBE 


MEAT TRANSFER PROOUCTS Fe Li be 


Heater for 
Storage Tanks 


Suction Heater 


for Storage Tanks 














Sectional Hairpin 
Heat Exchangers 
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Mid-Continent and Gulf Coast industries may phone— 
3-6659-Tulsa,—or CHarter 8189-Houston 
FOR ON THE SPOT 


information; descriptive literature; prices; service recom- 


mendations for: 


DIAPHRAGM VALVES 
PROPORTIONING PUMPS 
FORCE FEED LUBRICATORS 


CENTRIFUGAL PUMPS for most 
corrosive and abrasive liquids 


S&K ROTAMETERS 


Sight Flow Indicators, Eductors 


and Jet Vacuum Apparatus 
TOWER PACKING 
RASCHIG RINGS 
INTALOX SADDLES 


THE EDWARD SOPH COMPANY 


202 E. 18th St. * 
Phone 3-6659 


Tulsa 14, Okla. 


EDWARD SOPH 


768A M & M Bidg. * Houston 2, Texas 
Phone CHarter 8189 




















WHERE YOU CAN BUY 


x ochtsler DIAL THERMOMETERS 


For added pressure and corrosion 
resistance, ROCHESTER bi-metallic 
thermometers are stainless steel 


stem and plug 


welded at case 


BALTIMORE 18, MD 
Energy » 


Maryland Ave 


BOSTON, MASS 
>» *« 


CHARLOTTE 1,.N.C 


Me Contro 


13 South Brevord St 
CHICAGO 20, ILL 


Rochester Mig. Co 
} South Ashiond Ave 


CLEVELAND 13, OHIO 
Raiph M. Nelson 
712 Marsh Bidg 


CORPUS CHRISTI, TEXAS 


Brance-Krachy Co 
118 North Staples 


DETROIT 2, MICH 
Metro! Co 
5538 Cass Ave 


HOUSTON, TEXAS 
Brance-Krachy Co 
P. O. Box 1724 


KALAMAZOO, MICH 


Metro! Co 
420 W. Sowth St 


KANSAS CITY 6, MO. 
Seyder & Co 
903 McGee St 


LOS ANGELES 14, CALIF. 


G. 8. Schumonn Co 

712 S. Olive St 
NEWARK 2, N. J 
Energy Control Co 

868 Brood St . 
NEW HAVEN, CONN 
Energy Contro! Co 

31 State St 

NEW YORK 7, N. Y. 
Energy Contro! Co 

5 Beekman St 

ODESSA, TEXAS 


ndustrial Instrument Corp 
P.O. Box 1909 
PHILADELPHIA 3, PA. 
Devic Engineering 
1701 Welnut St 
PORTLAND, OREGON 
G. 8. Schumonn Co 
Terminal Soles Bidg 
SAN ANTONIO, TEXAS 
Brance-Krochy Co 

ansit Tower Bidg 


Available 


with handy recalibra- 
tion feature. Order from your 
nearest ROCHESTER Representa 
tive listed below 


SAN FRANCISCO 3, CALIF. 
G. ®. Schumann Co 
1355 Morket St 
SHREVEPORT 88, LA. 
Pou! E. aogers 

P.O. Box 967 

266 Patton Ave 

ST. LOUIS 3, MO. 
MacGregor-Seors Co 

108 North 18th St 
SYRACUSE 6, N. Y. 
George O. Miller 

441 Ridgewood Drive 
TULSA 10, OKLA. 
Snyder & Co 

1432 East 6th St 
WICHITA, KANSAS 
Snyder & Co. 

P.O. Box 2836 

South Wichita Station 


IN CANADA 
TORONTO, ONT. 


Boker Instruments Ltd 
185 Dovenport Rood 
VANCOUVER, B. C. 
Boker Instruments Ltd 
666 Alexander St 


ROCHESTER Dial Thermometers are a product of ROCHESTER MANUFACTURING 
Rockwood Street, Rochester 10, New York 


COMPANY, IN« 








operations for up-grading naphthas to 
high-octane gasoline and the production 
of aromatics has been placed into opera- 
tion at Paulsboro, N. J., by Houdry 
Process Corporation 

The Paulsboro plant initially will pro 
duce this new catalyst for Houdriform 
ing plants now under construction hav 
ing a total capacity of about 25,000 
barrels a day 


Sherman Joins Ethyl Staff in 
Product Development Section 


Ethyl Corporation has appointed 
Louis M. Sherman to the post of asso- 
ciate director of product development 
in charge of indus- 
trial chemicals. He 
will serve on the 
staff of William 
Hack, director of 
product development 

Sherman entered 
the chemical warfare 
service of the U. S 
Army in 1941, serv 
ing “as a project of 
ficer and chief of 
design section, plants 
division, technical 
command at the Army 
Chemical Center 
Maryland until 1945 Sherman 
He left the Army in 1946, and for the 
next six years was associated wit! 
American Cyanamid Company and its 
subsidiary, Chemical Construction Com 
pany 


New Equipment Division Set Up 
By Worthington at Oil City 
Headquarters for the sales, engine 
ing and production of its multi-v-dri 
and allspeed drives have been ] 
dated at the Oil City, Pa. 
Worthington Corporation 
A new division to be known 


mechanical power transmission divisio 
has been set up to handle multi-v-drives 
formerly manufactured at Worthing 
ton’s Buffalo, N. Y., and Wellsville 


N. Y., plants. Allspeed drives were f 
merly manufactured at Worthington’s 
Holyoke, Mass., plant 

Ihe new division's sales functions wil 
be under the direction of D. I lessen 
dorf, manager, and H. W. Kumro, as 
sistant manager. Fred W. Moore has 
been named chief engineer ot the div 
sion. W. F. Weinreich, works manager 
of the Oil City plant, will direct the 


manutacture of these products 


Worthington Corporation 
Promotes Three District Men 

The Worthington Corporation has an 
nounced the promotion of three district 
men, J McArthur, H. W. King and 
P. L. McManus. McArthur will succeed 
the late W. J. Daly as manager of the 
company’s Philadelphia district sales 
office. King, formerly manager of the 
San Francisco district office, has suc 
ceeded McArthur as regional manager 
of the San Francisco district office. Mc 
Manus, formerly resident salesman in 
Portland, Ore., has been appointed mar 
ager of the San Francisco district office 


Beckman Instruments Announces 
Purchase of Berkeley Company 
business and 


The purchase of the 
} Jerkeley Scientific C rporation 
by Beckman Instruments, Inc., has been 


assets « 
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Storage Tank 
Cleaned by Own Crew 


Here's how: Spray recommended Oakite solvent 
detergent solution on tank sides and supporting 
columns. High pressure rinse. Equipment: Solution 
tank, pump, hose, piping, scaffold made from scrap. 


Results: 80,000 barrel tank thoroughly cleaned, 
even around rivet heads, in 12 hours, at a cost of 
only $490. Previous cost was $4800. Saving: $4310. 


That’s the kind of economy you get with Oakite’s 
self-emulsifying solvent detergents. They clean cold, 
remove tough soils without affecting paint, have 
long-lasting cleaning power. 
You get service, too. You get a 
working drawing of the installa- 
tion—you get experienced help 
in setting up equipment. Just ask 
your local Oakite Technical Ser- 
vice Representative. Call him 
today, or write Oakite Products, 
Inc., 44C Rector St., N. Y.6,N. Y. 


FREE BOOKLET tells all about ho- 
mogenized Oakite solvent detergents; 
tells how they do tough cleaning 
jobs, strip paint and carbon, mini- 
mize fire hazards, save money clean- 
ing towers, heat exchangers, lube 
oil systems, tank cars, tanks. Get your 
copy today! 


OAKITE PRODUCTS, INC., 52E Thames St., NEW YORK 6, N. Y. 


pure INDUSTRIAL Cikay 
ose 


OAKITE 





TO ECONOMIZE 


Here are seven good reasons why 
the Wilson Model R Cutter Head 
assures refineries and chemical 
plants faster, more thorough tube 
cleaning. 


1. Renewable Cutter Pin Bearings. No need to replace 
entire cutter head when pin bearings wear. 


2. Reversible and Interchangeable. When bearing wears 
on one side, just rotate it in its place for double service. 
When both sides are worn, it is only necessary to replace 
the worn bearing . . . not the whole set. 


3. Faster Cutting Speeds. The cutter pins revolve freely, 
new pin bearings reduce surface wear on the wheels — 
less friction all around. 


4. Low, Easy Maintenance. Self-aligning bearings are 
replaced with just a twist of the wrist. One nut opens the 
whole assembly . . . saves user’s time . . . cuts downtime 
for tube cleaning. 


5. Selffeeding and Non-tracking . . 


surfaces. 


. won't cut tube 


6. Extra Expansion. The special cutter pin bearing pro- 
vides for greater radial expansion . . . permits removal of 
deposits of more variable thickness . . . assures more thor- 
ough cleaning. 


7. Made from the “solid” . . . accurately made of alloy 
steel . . . greatest assurance of soundness . . . less likely 
to break in the tube. Tw eos 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 


Representatives in all principal cities 


CABLE ADDRESS: “TUBECLEAN”™. NEW YORK 


WILSON 


ee 


"elas . METHODS * suet % 
i wrens ocaull TUBE CLEANERS ¢ TUBE EXPANDERS 
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NEW. 


FITTINGS TO MAKE 
YOUR WORK EASIER 


Crawford con give you an engineered 
solution for every tube fitting problem 
For proof — just look at the new addi- 
tions to the Swagelok line. There are 
Plugs, Cops, Adapters, Heat Exchanger 
Tees and Instrument Air Valves. All 
are designed to make your work easier 
on instrumentation and process pip- 
ing lines 


Xr eee Ccra\o 


Swagelok Tube Fittings Catolog 

152-A describes and illustrates the 
ata aed line of leakproof Swegelok 
tube fittings. Address Dept. 53 


CRAWFORD FITTING CO. 


884 E. 140th Street, Cleveland 10, Ohic 





SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


is 
]} 
RULES npg gEITER 


COME TO YOU COMPLETELY ASSEMBLED, 
FINGER TIGHT 
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Berkeley Corporation 
ind the yperations 
rkeley Scientific 

Inst T T ents, Inc 
gement or person- 
W K. Rosenberry, 


Berkeley, be 


Johnson Takes Managing Post 
With Pritchard Division 

Karl E. Johnson, J. F. Pritchard an 
Company sales manager in Chicago, has 


; 


ckmes 
perati 


Solvay Announces Plans for 
sots Ash eee pe Unit 
( eed Vitl tne rebuilding 
ash snes turi ilities at 
Solvay 
Allied hemical and 
ive been announced 
ject in Solvay’s mod 
<pansior program at 
pr a dupli 
cate it } S \z iT t recently « m been name | 
leted and ded ted ill require an Kelly 


expenditure for utlding quipment ment divisior Sz ity, Mo. Kelly 


Johnson Kelly 


as man ard’s equip 


resigned t cept tl osition of exec 


cess of $10 n 
I ast tive manager o " ! ower In 
1912 Stitute, an associati manu 
still operation, v ! azed facturers of industrial water line 


) make way ft equipment 


Allis-Chalmers Firm Names Allis-Chalmers Opens Regional 
Roach, Oklahoma Distributors Field Service Organization 

The Roach Equipment Manufactut Field group service has been set up 
ing Company, 823 West 23rd Street, by Allis-Chalmers to provide fast, ef 
Tulsa, Okla., has been named a distribu ficient service in the General Machiner 
tor for Allis-Chalmers motors and trans livisior The field service, repair and 
formers in Tulsa, Washington, Kay, adjustment ] t 
Seminole 1 Creek counties M I by ( W 
Roach is owner of the company, which lirector of sales. Reg 
vas tour 1 in 1934 visors named are: B. I 


TRanizatior 
Schweers, v 


<p> They Said it couldn't be made— 
but here it is! 


No. 255 Precision-Built Tube 
Expanders 


These precision Ideal Tube 
Expanders are unequaled 
for rolling tubes in Con- 
densers, Coolers and other 
heat-transfer units. The Ball 
Bearing, adjustable thrust 
collar reduces friction to a 
minimum. You get every 
desirable feature—plus— 
in No. 255. 


See Your Dealer 


ell or Write Us Today! 


duiside diameter. 


THE GUSTAV WIEDEKE ee 
I 


ie Be a a 
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Measure and transmit 
MICRO-PRESSURES with 


THE ASKANIA 


PNEUMATIC 
TRANSLATOR 


If you have an application that calls for trans- 
mitting low static or differential pressures, the 
Askania Pneumatic Translator is the ‘answer to 
your problem. 


A low-pressure amplifier, it measures a pressure 
signal of comparatively low ievei (0=1.0 w.c. or 
higher) and transmits an air signal or output pres- 
sure at a higher level . . usually standard instru- 
ment range of 3-15 p.s.i. 
Check these advantages and feat of the 
PNEUMATIC TRANSLATOR: 


Accurate .. Proportioning is within 0.5% of maxi- 
mum at all ranges. 

Neoprene-impregnated Diaphragms . . For 
most services diaphragms are made of fine gauge 
synthetic fibre fabric impregnated with Neoprene. 
This combines greatest responsiveness with resist- 
ance to heat, cold, most chemical actions and 
mechanical flexing. 

No mercury . . Diaphragm measurement of flow 
or liquid level eliminates need for seal pots, and 
other trouble sources associated with mercury 
manometers. 

Hazard insurance.. Askania Pneumatic Trans- 
lators keep hazardous gases and liquids well away 
from the control panel, while providing fast accu- 
rate measurement. 


For additional details, ask for Bulletin 154. 


ASKANIA 


REGULATOR COMPANY 
240 E. Ontario Street, Chicago 11, Mlinois 


Subsidiary of General Precision Equipment Corp 
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DIRECT ROUTE TO LOWER 
PLANT MAINTENANCE 


The direct and indirect expense of 
replacements of short-lived refinery pipe lines 
can be reduced, or avoided altogether, 
by the use of cast iron pipe. This has been 
proved by many refineries whose maintenance 
costs have been lowered by replacing 

other pipe materials with cast iron. 
A relatively low first-cost material, cast iron 
pipe is usually cheapest in the end, for many 
refinery applications, because of its stubborn 
resistance to corrosion. Available with 
bell-and-spigot, plain end and flanged, or 
with standardized mechanical joints. 
Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Blidg., Chicago 3, Illinois. 


CAST IRON PIPE 


FOR LONG LIFE AND ECONOMY 








All 
business 

is 
specialized 


and nothing specializes on your business like your business paper 


This canny young fishmonger picks his customers for a 
sure sale. He specializes. Just as you do, in your business. . . 
and in your business reading. This business paper of yours 
specializes on facts that touch your profits, affect your prod- 
ucts, solve your problems. It gives you a crew of specialists to 
round up news, analyse new techniques, dig up data on what- 
works-and-how ... with a single-minded concentration on 
your particular field. Read it regularly ... cover to cover... 
editorial and ad pages... for news, ideas, and where-to-buy- 
what. It does a job for you that nothing else does! 


This business paper in your hand has a plus for you, 
because it's a member of the Associated Business Publications. 
It’s a paid circulation paper that must earn its readership by 
its quality. And it's one of a leadership group of business 
papers that work together to add new values, new usefulness, 
new ways to make the time you give to your business paper 
still more profitable time 


Above message is one of o series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


S26 6 8.4. 6.6.46 .0669.9 @ @ 6S. 8.8 O86 BH 8 OO 6 8 Eee Oo 2 2S 


For three decades, Petroleum Refiner has been known for 


the technical accuracy and volume of its specialized editorial 
content. Today men read Petroleum 


Refiner 


Throughout the 


more refining pay to 


than has ever before been true of any oil publication 
world, you'll find the best informed men 
industry reading Petroleum Refiner every 


in the oil refining 


month 





poeta 


for Refining, Natural Gasoli Pp 
4 SPECIALIZED PETROLEUM PUBLICATION OF eS | 


GULF PUBLISHING COMPANY 


?. O. Bex 2608 ©* Houston, Texas 


World's Largest Oil Industry Publishers 


Los ANGELES 








Orrices at nEiw York cHicaco CLivetanoe Tucsa 


midwest region; A. S. Hill, Cleveland, 
central region; D. T. Thomas, New 
York, empire region; C. P. Suykerbuyk, 
Atlanta, southeast region; E. G. Kime, 
Dallas, southwest region; and D. W 
Seagrave, San Francisco, Pacific region 


Cranfill Moves to New Post 
At Consolidated Western Steel 


Appointment of H. C. Cranfill as as 
sistart to the vice president-operations 
Coluthbia-Geneva steel division, United 
States Steel Com 
pany has been an 
nounced. He succeeds 

B. Freeman, who 
will be transferred 
to the foundry-‘at 
Pittsburg, Calif., to 
serve as project man 
ager for the rehabili 
tation and operation 
of the plant there 
under U. S. govern 
ment contract 

Cranfill’s entire 
professional career 
. has been with Cor 

Crenfill solidated Wester: 
Steel Corporation and its predecessor 
companies. When Consolidated Wester: 
Steel was purchased by U. S. Steel in 
1948, he was appointed to his present 
position of vice president, assistant t 
the president and assistant treasurer 


Steel Outlet Opened in 
Houston by U. S. S. Supply 

United States Steel Supply Divisior 
coast-to-coast warehousing division of 
U. S. Steel, has opened a large modert 
facility in Houston ocated 
nine miles southeast of Houston at 
9500 Clinton Road, the new facility 
the division's fifteenth, includes ware 
and iffice leased from 
Coal and Division of 


suburban 


house 
Tennessee 
I S. Steel 
The new warehouse will carry com 
plete stocks of steel. In addition to the 
stocks on hand, customers will be abl 
to draw on the resources of the divi 
sion’s 14 other warehouses for items 
not normally carried in the area 
Named as district manager of the 
newly established facility was John P 
Connor, who has been in sales work 
for TC&I in the Fort Worth, Texas 


area for the past four years 


space 
Iron 


O'Donnell to Direct Eastward 
Expansion of Bullard Sales 

Paul W. O’Donnell has been appointed 
industrial relations manager of E. D 
Bullard Company, San Francisco manu 
facturers of industrial safety equipment, 
and will work with present Bullard dis 
tributors east of the Mississippi to create 
new Sales territories and stock centers t« 
extend the firm’s safety services to al! 
48 states 

O'Donnell’s knowledge of safety prob 
lems has been gained through 15 years 
with Protective Equipment, Inc., Chi 
cago, midwestern distributors for safety 
equipment. For the past eight years 
O'Donnell served in a management 
capacity for the latter firm 
Second Major Expansion Begun 
By Harper At Illinois Plant 

The H. M. Harper Company, man 
facturers of non-ferrous bolts and nuts 
have begun c additior 


nstruction 1 al 
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C-R EVACTORS 


SWAVAVE gs 
BERANE 














MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns, Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS * STEAM JET EVACTORS * CONDENSING EQUIPMENT 
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This lightweight, rigid block insulation, 
effective up to 1700° F. eliminates the 
need for separate high and low tempera- 
ture materials. Its low thermal conduc- 
tivity helps maintain proper operating 
temperatures in steam boilers, refinery 
towers, ovens, chemical treating tanks and 
other hot equipment. 

B-H Mono-Block is stable under severe 
heat and moisture conditions. And fin- 
ished with B-H Powerhouse Cement 
(which also insulates) it provides long 
lasting insulation with permanent high 
efficiency. When heat losses have you wor- 
ried, get in touch with B-H Engineered 
Insulation Service. No obligation at all. 


Baidwin-Hill 


Clip on signed letterhead and mail 
TEAR pan mm nn nen 
BALDWIN-HILL COMPANY 
781 Breunig Ave., Trenton 2, N.J. 
Please send complete information on 
MONO-BLOCK .. . Rigid, felted black rockwool ! 
§ block—for high and low temperature use ! 
i POWERHOUSE CEMENT... High adhesion, black 
i rockwool insulating-finishing cement 
I BLANKETS... Metal-reinforced, flexible, felted 
| black rockwool insulation 
I 
{ 


NO. 1 INSULATING CEMENT... All-purpose, rust- 
inhibiting plastic cement 





wmnatenebinenanennetnnbabansennenanane 


247 





their plant in Morton Grove, Ill. Con- New Courses Scheduled by Mixing Equipment Appoints 


sisting of a 57,000-square-ioot area that Honeywell Training School Assistant Manager at New York 
vill house their newly developed Aero Minneapolis- H 


neywell Regulator From Mixing Equipment Company, 
Company has announced schedules for Inc., has come announcement that R 
industrial instruments maintenance and Erdmann has joined the company as 
repair courses tor the first half of 1953 assistant manager of 
; P Because of the necessity of including the firm's New 
Two Executive Appointments instruction of new devices and models 
Made By De Laval Steam Turbine the Industrial Division 

De av Steam Turbit { par has extended ) 


1 th ppoint 
app " 


it is the second major expan- 
r the company since their plant 
as mpleted in 1948 


Erdmann 


Hammond Iron Works Licenses 
Vulcan Iron & Engineering John Redmon Appointed Manager 
Negotiation recently pleted Of A. O. Smith Dallas cung 
tween Hammond Iron Wor f t Tohn J. Redmon has ppomted 
ren and Bristol, Pa., and tl lean manager of the A. O. Smith Product 
Ir a I — ing ( mpan f Winni Service branch at Dallas, succeeding 
George Potter Named Sales Sa ae able in Canada Ben Heald who is returning to full time 
Director in Wolverine Promotion ae Gis ts ait ae an aa sales » tivity 1 O. Smit Redmon, 
— « la t ! nisor c as, Was tormer 
The Wolverine Tube Divisi no ‘ oil storage tanks. With plant and head associated tee the ‘ ~ 4, 
net and Hecla Consolidated pper ffices at Winnipeg ulcan will fabri Lines of Denison. 1. W 
mpany, Detroit, has appointed Georg ate and erect tanks of Hammond de been appointed assistant 1 
Potter, general sales manager, to tl sign throughout Canada. These designs = ; 
tior f director of sales placin include floating roofs, low pressure 
as general sales manager is John spheres, lifter roofs as well as the General Metals Names Manager 
ser who has been serving as ; Hammond Dialift ar Diaflote mem- General en als Corporatior 
t general sales manager brane tanks pointed B r 





has ap- 


ran as vice president and 


ne pcan HIRE HESH No Time Wasted! 
= wr WHEN WORKERS WEAR 


glance. But when a 








firm has been mak- 
ing wire mesh for 70 years man and boy, there’s bound to STAGJAFE WINDSOCKS 
be a little more to it than meets the eye a little more 


know-how in engineering and weaving, a little more quality 


in the product, a little more service and satisfaction for Th 
e Safety 


the user 


JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESM is economical. Every foot runs true to That Need No 


the specifications 


Hat Liners 


Installation 
* * _ * 


4 ‘. 
JELLIFF WIRE MESH is a quality product and has been for 9” length $2.64 Doz. 
70 years. You can depend on it. "i . 11” length $3.00 Doz. 
Write today for full details about JELLIFF WIRE MESH 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S Windsock is a throw-away type head covering that’s 
CONSULTATION SERVICE on wire-mesh engineering. easv to use. Inexpensive it actually costs less than 
Address Department 16 the time alone spent by a worker in installing or in 


removing a permanent type liner. Warm and snug 
P fitting Windsock puts an end to chilly winter drafts 


J ELLI FF Write for Descriptive Bulletin No. 572 
THE C. 0. MFG. CORP. 


oe oo STANDARD SAFETY 
osm tieeiame - EQUIPMENT COMPANY 
232 West Ontario St. Chicago 10, Ill. 





SOUTHPORT CONNECTICUT 
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Valve bles 


Stee! | Alloy=Staintess — 
(ee ¢ Springs 


pered Wire 
t Wire 


TP0= STATE WANvEactuRING & ENGINEERING CO. 


2041 E. 46th ST., INDIANAPOLIS, INDIANA 


FLOWRITES 





PATENT NUMBERS 14279149 . 2143477 ~ 627464 








Low Cost Protection 


HEAT EXCHANGER TUBE ENDS 


In the past 31 years Conseco has provided millions of 
Flowrites for tube inlets of heat exchangers operating 
in all industries and all applications. Tube inlets be- 
come eroded and worn long before the remainder of the 
tube, and by reinforcing the inlets it is possible to 
increase the effective tube life many times. 

Flowrites—made of the same metal as the tubes— 
are available in any length, diameter or gauge. They 
are easy to install and remove by unskilled help. When 
Flowrites themselves become worn (instead 0. .ne tubes!), 
just pull them out and install new, longer Flowrites. 

Get the facts from the 8-page Flowrite “proof” 
booklet, available upon request. 


CONDENSER SERVICE & ENGINEERING CO. 


85 River Street, Hoboken, N. J. 
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FREQUENT REPLACEMENT COSTS 


litle 


CORROSION-PROOF 
Dekoron Instrument Tubing 


@ DEKORON® process of extruding a thick 
plastic sheath over instrument tubing makes the 
tubing corrosion proof . . . ends your corrosion 
problems once and for all. This means you elimi- 
nate the high cost of renewing expensive copper 
or alloy tubing . . . eliminate replacement costs 

. eliminate maintenance . . . conserve critical 
materials. Dekoron corrosion-proof instrument 
tubing is available in three different forms to take 
care of virtually any requirement. 


DEKORON INSTRUMENT TUBING. Extruded plastic 
coating over metal tube makes it impervious to 
moisture, corrosion, salt air, oils, acids, and 
alkalies. Available in straight lengths up to 20 ft., 
coils up to 1000 ft., or as coating service for 
customers’ tubing. 


IMPERVAPAK METL-COR. Instrument tubing har- 
ness composed of 4, 7, or 10 copper or aluminum 
tubes over which is extruded thick coating of 
high-molecular- weight polyethylene. Available 
in lengths up to 100 ft. 


IMPERVAPAK POLY-COR. Composed of 4, 7, 10, 
14, or 19 flexible polyethylene tubes over which 
is extruded ‘44 inch sheath of vinyl plastic. Tubes 
will carry all standard line pressures. Individual 
tubes are color coded for easy line identification; 
lengths to 500 ft.” A047 


ome 


SAMUEL MOORE & COMPANY 


Dekoron Tubing Division 
MANTUA * OHIO 

















general manager of the Adel Division. Eastern Firm Sends Trailer on Memphis Firm Names Putnam 


Bronzan’s previous experience includes 

early training with the Union Iron 

Works (later Consolidated Steel), and 
Oo” " } r > 

from 1929 until the first of the year he process of 

has been associated with the Baash-Ross 


I | Company as general manager which are 
+} 
Rockwell Promotes Two 


erate, the 


the unit 
from tl 


Howard J. Evans has been appointed 
hief engineer and Robert J. Sarraf chief 
hemical engineer by Rockwell Manu 
facturing Com : 
pany’s meter and 


€ 


valve division i 
Evans, who joine 
Rockwell as an et 
gineer at its Pitts 

gh headquar 
Ts was be ore \ 


isitors are 
is recent apport 


% Proportioneers, Inc 


with a new 


mit for chlor 
to large 


ies, includin 
San Francis« 
New Orleans 


Nation-Wide Demonstration Tour Public Relations Director 


©, is now in the The appointment of A. O. Putnam as 


United States public relations director has been an- 


motor trailer in nounced by Layne 
installed working exhibits of and Bowler, Inc. He 
e company’s products 
\ factory 


has been advertising 
who will op manager of the cor- 


describe their poration for some 


To New Engineering Posts many applications will be 


in charge, of time. The new ap- 


of equipment, pointment brings all 


c 


© Proportioneers% advertising and pub 
omestic water sup lic relations under 
rtioning pumps for his direction 

ndustry, are installed in the trailer and A native Texan, 
an be demonstrated 


Putnam has had wide 


he %Proportioneers% trailer is now experience in the ac 

the road and will visit all major cit vertising field, hol 
Denver, Seattle, ing executive posi 

Diego, Amarillo, tions with leading 
and Pittsburgh firms in many south 
any of its stops ern cities 


Putnam 


At present he is making his home in 


ment, chiel engi H. A. DesMarais Named Pennsalt Memphis, where Layne and Bowler is 


Of Washington Sales Manager 


Hubert 


inted general 
Pennsylvania 
pany of Washington 
Coast sales 


Dyestuff Ce 


located 


has been ap- Executive Sees Profit Increase 


manager of the Im Use of Measuring Devices 
Manufacturing Com- 


Formerly Pacific “U.S. industry can increase its profits 


the General by increasing its use f specialized 
headquarters measuring instruments,” Howard 


ngineer r gasolu 1 ou product n San Francisco, DesMarais will locate Black, general manager of General Elec- 


Bernard Last, development engineer on it Pennsalt « 
bricant accessories; and W. S. McLay fice in Tace 
hief draftsmar Ore., in 1932 


, first Ge ral 
Newly " es s renera 


ay 
. tice there 


1 
neer Sarrat jor Rockwe 


a chemical en t t ti 


Pacific Coast 


Washington's central of- tric Company's meter and instrument 
came to Portland, department, recently declared at General 
2 to open and manage the’ Electric’s annual Meter and Instruments 
Dyestuff Corporation of- Specialists Conference in Lynn, Mass 
In 1937 he was appointed Black told about 90 G-E measure- 
Before joining ment specialists and district sales execu 
General Dyestuffs he was in the pro-_ tives at the opening meeting that “the 
eadquarters, g ther ron I luction department f 


the Chemical increased use of specialized measuring 


Institute o dustrial R ' Paper Manufacturing Company instruments would cut industry’s pro 





Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—API-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 





For information or estimates call us at 3-4395 


UPERIOR MANUFACTURING COMPANY 


aAamaBettrtecoy.r tetas 





PROCESS HANDBOOK 
Available 


Petroleum Refiner’s Process Handbook, 
published only once every three years, is 
available in reprint form for $1 per copy 
as long as the supply lasts. 


The 1952 Edition, containing a flow 
diagram and a description for every im- 
portant process used in the industry today, 
also includes Marshall Sittig’s “Catalytic 
Cracking Techniques in Review.” 


Send cash with order to 


Box 2608, HOUSTON 1, TEXAS 
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juction costs, enabling it to imcrease 
profits despite high taxes and labor and 


ee ok aie te NICHOLSON TRAPS 


Four other talks 1 ided out the 


four-day conference 
Wolverine Announces Formation SAVE 4580 LBS. OF 


Of New Technical Sales Unit 


4 Technical Sales Unit, designed to 
render technical service on problems par er 


ticularly related to 
heat transfer and 
product fabrication, A large user of steam on the west sult from their advanced features: 
has been announced coast reports that substitution of operate on lowest temperature dif- 
by the Wolverine a Nicholson traps for a mechanical type ferential; 2 to 6 times average drain- 
[Tube Division of effected a cyclic saving per dryer of age capacity; maximum air venting. 
Calumet and Hecla 550 gallons of con- 
Consoliated Copper densate, or 4580 ’ BULLETIN 152 
Company. This new Ibs. of steam. See 
unit will be headed § why leading plants 
by ( H. Kuthe, § are increasingly 
manager of technical J adopting Nichol- 
sales. He will be as sons for the higher 
sisted by L. J. Bona > and more even tem- 

or, R. B. Davis and peratures which re- 
H. ¢ Flesch. Prior Kuthe 
to assuming his new 

luties, Kuthe was manager of Wolver 
ine’s Product Development Department 
Bonacor and Davis were formerly in the 
company’s Sales Estimating and Engi . ; 
neering departments, respectively Type AU 
5 TYPES FOR EVERY APPLICATION, process, 
Consolidated Engineering heat, power. Sizes '/,” to 2”; press. to 250 Ibs. 


Announces New Subsidiary ) 207 Oregon St., Wilkes-Barre, Pa. 

The formation of a new corporatior 
CEC Instruments, Inc., as a subsidiary 
organization to handle sales and service 
work on instruments manufactured by 
Consolidated Engineering Corporatior 


has been revealed TRAPS: VALVES 5 FLOATS ‘ 














Direct consultation and service on 
Consolidated’s line of instruments will 
be the main objective of CEC Instru- 
ments. Officers of the new company will 
be Philip S. Fogg, president; James B 
Christi, secretary; Hugh F. Colvin, 
treasurer; and Robert L. Smallman and 
Harold F. Wiley, vice presidents 


Pennsalt Names McWhirter 

As Wyandotte Works Manager ‘Ad t L D | ~ G 
James M. McWhirter, formerly south 

ern works manager for the Pennsylvania 

Salt Manufacturing Company, has been D £ Sy 4 G mh 

appointed manager of the Wyandotte 

works. He replaces G. A. Nelson, who 

has been assigned to engineering and 

consultive work in connection with an 

Pennsalt’s expansion and development 
McWhirter joined Pennsalt from the 

General Chemical Company in July, = totaled | Metal 


1945 and was first assigned to it Na ; 
trona, Pa. He has since held several e Stainless Steel 


positions in the company @ Glass-lined Tanks 
@ Aluminum-clad Metals 
Borgana Water Treatment ; ; 
Put on National Sales Basis @ Cadmium-lined & Galvanized Vessels 
Strong, Carlisle & Hammond Com 
pany announced recently that it will Experience in meeting the exacting requirements of our military 
distribute Borgana boiler water treat- contracts is a guarantee to customers of our ability to meet highest 
wo oho cS Se ae standards in all types of non-ferrous and special alloy fabrication 
aa be ' 1 Heliarc and “sigma” semi-automatic inert gas welding for the latter 


from red cedar, by the Portland Shingle 
Company at Portland, Ore., and used mean special qualifications to meet the most exacting requirements 


on the Pacific Coast for the past 15 
years 


Calco Chemical Takes WARNER LEWIS COMPANY 


Cyanamid Safety Award 

Presentation of the American Cyana 
mid Company’s Safety Award bronze 
plaque to its calco chemical division in 
Bound Brook, N. J., wi!l highlight 


ESTOS 6S cinta. 


TULSA OKLAHOMA 
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Need GASKETS 


for HEAT EXCHANGERS? 























iz 


Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-packing; also double 
jacket type 

Send specifications, bive prints or tem- 


plates, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. 
5 


CHICAGO- WILCOX MFG. CO. 


} Avalon Avenue, Chicago 19, | 
Phone: SAginew 1-1900 





See Page 254 in Refinery Cotalog 








Structural Engineering 


LOUIS LEON 


*Consulting * Cost Estimates 
*Designing * Drafting 
* Inspection 
for the PROCESS 
INDUSTRIES 
P. O. Box 17017 CE-7280 


Houston, Texas 











“GUNITE” CONCRETE 


(Since 1915) 


LININGS FOR 


ssoms TOWERS + SETTLERS + STILLS + SEP 
RA TANK 


' IS|NTEGRATED CON 
CRETE AND OTHER MASONRY 
See cur catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Kansas City 6, Mo 
DISTRICT BRANCH OFFICES 
Paul G. Watts, 228 N. La Salle St.. Chicage |, itt 
George * +e Co.. 2036 Queen Avenue &., Min 

neapelis Min 
| Bootes Ce. ‘te25 Delmar Bivd.. St. Lewis 5 
Me 
Ole K. Olsen Co., 823 Perdide St.. New Orieans, La 
@, 2036 Addison, Houston 5, Tex 
1735 W. (3th Ave. Denver 








“Cyanamid Safety Reminder Week 
Caleo won the aw: ) ; »7 . : 

alc the award by working 4,271 Assistant to Graver President 
464 man-hours without a lost-time acci 
dent between March and October Graver Tank and Manutacturing Com- 
1952 pany, Inc., has announced the appoint 
has ment of Harold C. ¢ 
to the president 
onners, a gradu 


Legion of Merit Winner Named 


American Cyanamid Company onners as assistant 
set aside the week of November 3 
through 8 as “Safety Reminder Week 
as a startmg point to better the com ate mechanical engi 
pany’s record in the chemical industr neer, has been ass 
ciated with Graver 
Richards Takes New Position a ee See oe 
. . . . vears, most of which 
With Oliver United Filters 


was spent in the sales 
Appointment of Dwight Richards as | engineering depart 


lirector of engineering has been an ment. In August, 1950 
yuunced by Oliver United Filters In he was recalled t 
rporated active duty with the 
Richards brings t« 437th Troop Carrier 

his new position many Wing of Chicago and 

distinguished himseli 
management expert : as director of cor Conner 
ence im the field of bat operations of the 

heavy process and 315th Air Division in Korea. He was 

industrial machinery awarded the Legion of Merit, Oak Leaf 

Much of this work Clusters to the Bronze Star, Air Medals 

has been done in and other decorations for his work im 
niunctior witl airborne operations and 

supply 


years t enwineering 


air drop re 
sales departments in 


tim 


H. C. Little Appointed Assistant 


To American Cyanamid President 
ex Richards Amer Cvyanamid ( 


om ‘ 
nsulting work im several coun announced that ( Little, director 


named 
presiden He will re 


S., and he ts _ the ot employe relations, hi: been 
than 100 basic machinery assistant t the 
atents matt in har i mplove relations 
Other app 
Lukens Appoints Cording 
Syracuse District Manager 
kens tec { 
LaPierre, wt 
1 of service di 
of Philadel; 
Pennsylvania Stat 
versity t Arkansa 
as been with the Lukens sales 


rganizat n since 1948 


Reliance Electric Opens Plant 
At Suchid; Sells Former Units 


lay ceremonies were « 
it Euclid, Ohio, as R« 
& Engineering Compa 
of its new $1.8 milli 
replaces two plants { Russell, Stel women Morgan 
I and now released 1 nt f Ja Morgar 
Controller Company. Tw es , re] ntative for Bee and 
Reliance plants in Cleveland and one at vestert ‘ : ) announced 
Ashtabula will be continued ! ; | ar l mopar i New 


HOW TO IMPROVE PUMP PERFORMANCE 
and CUT REPAIRS 


Replace those worn, leaky pump 
valves with long-life Sims Pump 
Vaives. Better performance is guar- 
anteed. (1) Discs rotate for uniform 
wear while cushioned top and bot- 
tom by the liquid. (2) Cushioned 
stem head and inclined ribbed seat 
combine to give smoother, faster 
valve action and take up shock. 


WRITE FOR NEW CATALOG 
New catalog shows how 
Sims Valves fit your pump 
for better performance 


145 HUDSON ST., NEW YORK 13, N. Y. - M& MBLDG., HOUSTON, TEXAS 
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RATES: Recular 
charge, $3 
Display ads, set in suitably 


Classified 


opy in consecutive issues 
copy and remittance to 
Texas 


COPY 


Classified 


7 + * * * . . * 


(undisplayed) set in 
Blind box address in our care counts six words. 
larger type with ruled border 

All classified ads payable in advance. Ten percent discount for two 
DEADLINE 
Ad Department 


this size type; 10 cents per word. Minimum 
Replies forwarded without charge 
$10 per column inch 

or more insertions of same 

date of issue; Send 
Box 2608, Houston 


25th of month preceding 
Petroleum Refiner, P. O 
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ENGINEERS 
STRUCTURAL 
PIPING 


process plants. 


fidential. 


Engineers 


1000 SOUTH FREMONT 





Live and work in Southern California 


Career opportunities for men with experience in the 
engineering and design of oil-refineries and chemical- 


Please send a detailed resume of your education and 
experience to our Personnel Department. Also in- 
clude a recent photo. All replies will be kept con- 


C F BRAUN & CO 


Constructors 


Serving the Petroleum and Chemical-process industries 


DESIGNERS 


ELECTRICAL 
CHEMICAL 


Consultants 


ALHAMBRA, CALIFORNIA 























Colgate-Palmolive-Peet Co. 


The following opportunities are 


open on our engineering staff 


JR. CHEMICAL ENGINEER, To 
analyse and pre re process design 
specifications, chemical units and in 
strumentation College graduate with 
1 to 3 years experience desired 


JR. MECHANICAL ENGINEER, To 
analyse and prepare mechanical design 
specifications, and equipment layout of 
process plants. College graduate with 
1 to 3 years experience desired 


DESIGN DRAFTSMEN, To analyse and 
prepare equipment layout and detailed 
drawings from process details. This in 
cludes flow diagrams, heat and ma 
terial balances, piping arrangements 


etc 7 to 12 years experience desired 


DRAFTSMAN, To prepare detailed 
process plant equipment and layout 
drawings. 3 to 7 years experience de 
sired 


now 


If you have experience and education 
in these fields send a complete resume 
to: PERSONNEL DEPARTMENT, 105 
Hudson 8t Jersey City, N 











* WANTED 
midcontinent 
Maintenance and Inspection 
plicant should have experience in inspection 
work, choice of materials, and refinery main 
tenance Address: Box 132-R, c/o Petroleum 
Refiner, Houston, Texas 


Engineer for independent 
take charge of the 


Department. Ap 


Chief 
refinery to 


® WANTED: Experienced 
willing to travel 


refinery operators 
college education advan 
tageous but not required. Reply to Box 137-R 


» Petroleum Refiner, Houston, Texas 


® EXECUTIVE CHEMICAL ENGINEER. Ex 
| phases of management 

engineering 

Excellent 


position 


lesign 
and new processes 
results. Seeks 
138-R. c/o Petroleum 


ENGINEER 
Houston 
experienced tr 


S CHIEF PROCESS 
Petr 
Process 


duties as Chief 


leader and assume full 
osition, Salary commen 
Address replies giving 
salary desired, et to Box 139-R 
Houston 


yjleum Refiner rexas 


SUPERINTENDENT. Laree 


requires ser 


® MECHANICAL 
! emical manufacturer 

1 hemical or 

with 8 to 10 years’ maintenance experience it 
refining industry 
maintenance 


ona 
mechanical engineer 
cal or petroleum 
sve supervision of 
jana petrochemical plant 
it ful resume and indicate 

tox 149-R, c/o Petroleum Re 











York, manufacturers of electrical equip- 
ment. Jack Morgan Company maintains 
general offices and warehouse at . 
Cole Street, Dallas, with sales engineers 
traveling the southwestern area 


McBride Named to Buell Post 

The board of directors of Buell Engi 
neering ( New York, has 
announced the A. McBride 
president 


335 


mpany, Inc 
naming of J 
as general manager and vice 
in charge of sales 

McBride, who has been the 
ager of Buell 1938, was graduated 
from Lehigh University in 1924 and re 
ceived a mechanical engineering degree 


sales man 


since 


December, 1952- 


Pittsburgh Plate Names Two 
As District Sales Managers 


Additional district sales offices for 
Pittsburgh Plate Glass Company’s new 
fiber glass division have been estab 
lished in New York and Washington, 
D. ¢ 

Paul D. Kaley, has 
ated with the fiber glass industry since 
1941, has been named district sales man 
ager in the New York headquarters 

H. J. Bygott. Ir., who has been asso 
ciated with Pittsburgh Plate since 1935, 
has been appointed Washington district 
sales manager 


whe been associ 


A Gulf Publishing Company Publication 


SALES REPRESENTATION 


Established sales organization operat 
ing in Texas, Louisiana, and Southern 
Arkansas is in position to represent an 
additional manufacturer. Sales person- 
nel includes graduate engineers. Active 
representation assured by experienced 
personnel already well acquainted and 
successfully serving the petroleum, 
natural gasoline and petrochemical 
field. Box 131-R, c/o Petroleum Refiner, 
Houston 1, Texas. 








GLASSES & GASKETS 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. 
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Advertisers in the December Issue | 


They’re in 
The Refinery Catalog 


*Airetool Manefacturing Co. 
*Alco Products Division 
American Locomotive Co 
Allied Chemical & Dye Corp. 
*Allis-Chalmers Manufacturing (Co. 
*Alloy Steel Products Co. 
*Aluminum Company of America 
American Steel & Wire Division 
United States Steel Co. 
"Anders Lykens Corp. 
Andersen Copper and Brass Co 
Armstrong Cork Co. 
"Armstrong Machine Works 
Askania Regulater Co. 
Atlantic Refining Co 
Austin Brothers Steel Co 


8 

"The Babcock & 

Wilcox Co 
*Badger Manufacturing 
"Bailey Meter Co 
Baird Associates, Inc 
Baker & Adamson Products 

General Chem. Div 

Allied Chemical & Dye Corp 
*Baldwin-Hill Co. 
*Reaver Pipe Te Inc. 
Big Three Welding ~~ aetnatnnseell Co. 
The Bird-Archer (C« 
*Bilack, Sivalis & | 
*Blaw-Knox Co. 
*Bonney Forge & Tool Works 
Branson Instruments, Inc 
*Bridgepert Brass Co. 
The Bristol Co. 
Brown & Root, Inc 
*The Brown Fintube Co 
*Buell Engineering Co 
Byron Jackson Co 


Ine 


Calumet & Hecla Consolidated 
Copper Co. 

*Cameron tron Works 

Carrier Corp 

Cast [ron Pipe Research Assoc 

The Chapman Valve Mfg. Co 

Chase Brass & Copper Co. 

"Chemical Construction Corp 

*Chicage-Wileox Mfg. Co 

Chicage Bridge & tron Co. 

*Chiksan Co. 

“Clark Bros. Co 

Classified Ads 

Colambia-Geneva Steel Division 
United States Steel Co 

— Service & Engineering Co 


Ine 


*The ¢ eaper- Bessemer Corp 
*Corning Glass Work 

*Crane Co. 

Crawford Fitting Co 
*Croll-Reynolds Co. 

*Oroshy Steam Gage & Valve Co 


o 
The Davison Chemical Corp 
*Dean Brothers Pumps Inc 
*Dean Hill Pump Co. 
Dempster Brothers, Inc 
Dresser Industries, Inc 
FE. I. du Pont 
de Nemours & Co. 


12, #4, Insert 224- 
*The Duraloy Co. ‘ 


254 


64 
Insert 96-97 


* The asterisk preceding name of 

advertiser indicates that detailed 

data on products and services of 

the firm will be found in The 
1952 Refinery Catalog. 


Electric Steel Foundry 
*Elliett Co. 

Enjay Co. 

Ethy! Corp. 


Fielden Instrument Division 
Robertshaw-Fulton Controls Co. 

*Pisher Governor Co. ._. 

*Flint Steel Corp. . 

The Fieri Pipe Co. 

*The Flauer Corp. . 

*Food Machinery & Chemical Corp. 

*Foster Wheeler © orp. 

The Foxbeore Co. 

Frontier Chemical Co. 


General Chemical Division 
Allied Chemical & ye Corp. 
*General Electric Co. 
Graver Tank & Mfg. Co. 
*The Griscom-Russell Co. 
*Gulf Publishing Co. 
Gunite Concrete & Construction Co. 


4 
Hartzell Propeller Fan Co. 
The Hays Corp. 
Hills-McCanna Co. 


Infileo Inc. 

*Ingersoll-Rand Co. 

International Engineering, Inc. _. 
The International Nickel Co. 


4 
*The C. 0. Jelliff Mfg. Corp. 
*Johns-Manville Corp. 


« 

*Kayle Division 

Owens-Illinois Glass Co. 
*Keasbey & Mattison Co. 
*The M. W. Kellogg Co. 
The CC. M. Kemp Mfg. Co. 
Klemp Metal Grating Corp. 
*Koch Engineering Co. 


Layne & Bowler, Inc. 
Louis Leon 

Warner Lewis Co. 
*The Lammus Co. 

The Lunkenheimer Co. 


mM 
Manning. Maxwell & Moore, Inc. 
The Marley Co. 
*Mason-Neilan Regulater Co. 
The Master Flectric Co... 
*A. ¥. MeDonald Mfg. Co. - 
*Arthur G. McKee & Co. 
*Metal Goods Corp. 
The Midvale Co. 
Minneapolis-Honey well Regulator Co. 
*Mixing Equipment Co. 
Samuel Moore & Co. 
Moore Products Co. 
*Maurray Iron Works Co 


N 
The Natasco Co. 
National Aluminate Corp. 
*National Carbon Co. 
National Lead Co. 


208. 


Opp. 65, 159 
66 


Insert 32-33 


216 
5 


30-31 
La 


7 
246, 250 


252 


-256 


227 


76 
209 
187 


National Tube Division 
United States Steel Co. 
*W. H. Nicholson & Co. 


*Onkite Products, Inc. 
*Orbit Valve Co 
"Owens-Illinois Glass Co 


Pp 

Pacific Tube Co. 
Page Steel & Wire Division 

American Chain & Cable Co. 
Panalarm Products, Ine. 
*Peerless Pump Division 

Food Machinery & Chemical Corp. 
*Penberthy Injector Co. 
Pennsylvania Flexible Metallic 

Tubing Co. 
Perce Division 

Phillips Petroleam Co. 
Petro-Chem Development Co. 


r Inc. 
Phillips Petroleum Co. 
Pittsburgh Lectrodryer Corp. 
H. K. 
Powell Co. 
seed Steel Co. 
Pritchard & Co. 
Process Controls Division 
Baird Associates, Inc. 
*Pyrene Manufacturing Co. 


o 

Reading-Prait & Cady Division 

American Chain & Cable Co. 
*The Refinery Engineering Co. 
*Republic Steel Corp. 
*Revere Copper & Brass Inc. 
The Ric-Wil Co. . 
*The Ridge Tool Co. 
Robertshaw - Fulton Controls Co. 
*Rochester Manafacturing Co. 
*Rockwell Manufacturing Co. 
*Reckwood Sprinkler Co. 
*Reots-Connersville Blower Corp. 
*Russell & Stoll Co. 


s 
*Sarce Co. . 
Selas Corporation of America 
Shand & Jurs Co. 
Sier-Bath Gear & Pump Co. 
Sims Pump Valve Co. 
Six Wheels, Ine. 
The Edward Soph Co. 
Sparkler Manufacturing Co. 
Standard Safety Equipment Co. 
*Stone & Webster Engineering Corp. 
*Struthers Wells Corp. 
*Sun Shipbuilding & Dry Dock Co. 
Superior Manufacturing Co. 


*Taylor Instrument Companies 

Technical Charts, Ine. 

Tennessee Coal & Iron —— 
United States Steel Ce 

Tennessee Eastman Co. 

*The Terry Steam Turbine Co. 

Texas Pipe Bending Co. 

The Timken Koller Bearing Co. 

Tnemee Co. 

*Tretolite Co. 

Tri-State Manufacturing Co. 


U 
*Union Asbestos & Rubber Co. 
*Union Carbide and Carbon Corp. 
United States Gasket Co. 
United States Steel Co. 
United States Steel Export Co. 
United States Steel Supply Division 
United States Steel Co. 
v 
Products Co. — 
— 


---183 
168 

80-21, 223 
80-81, 223 


Visco 
*Henry Vogt Machine Co._ 
Vulean Encineering Division 
Valean Copper & Supply Co. — 
w 


Walworth Co. . | 
Warren Petroleum Corp _i Cover 
*Watson-stillman Fittings Division 
H. K. Porter Co. - 
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Tempilstiks® 


The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 
temperatures with TEMPILSTIKS . Simplic- 
ity, accuracy, and economy have made , 
them standard equipment in thousands 
of industrial plants. Available for 56 
different temperatures from 113° to 
2000 “F—one for every temperature 
commonly specified for welding, 
flame cutting, tempering, 
forging, casting, molding, 
drawing, straightening, 

and scores of other heating 
operations. Eliminate guess- 

work. Order today 


it’s this 
SIMPLE 


Select Tempilstik ° for 
working temperature 
you wont 


UL, 
2 CQX¥4" 
Mark your ~ 2 
workpiece with it 


3. 
When mark melts, 
specified temperature 


has been reached. 


gives up to 


readings 


ALSO AVAILABLE IN 
UQUID OR PELLETS 


BIG THREE 


WELDING EQUIPMENT CO. 
BOX 1538 FORT WORTH, TEXAS 


clepencaalbile 


FRONTIER 


caustic soda 


(FLAKE, SOLID, t1QUID) 


muriatic acid 


FAST TRUCK OR RAIL DELIVERIES ANYWHERE IN THE ROCKY 
MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 


GENERAL OFFICES 
321 WEST DOUGLAS 
WICHITA, KANSAS 
PHONE 7-5215 


ELECTRO- 
CHEMICAL 


GEARED TO 
SERVE THE 
Ol INDUSTRY 


Wichita, Kansas * Denver City, Texas © Midland, Texas © Denver, Colerade 
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INDUSTRY'S FIRST CHOICE! 


ANDERS DEHYDRATORS keep air and gases 
CLEAN and DRY—free from oil and water vapors. 
ANDERS DEHYDRATORS are now available in 18 
standard sizes for 1 to 6000 instruments—for high 
or low pressure use. (Larger or special designs for 
air or other gases where needed.) 


for full information and engineering data write 


ANDERS LYKENS CORPORATION 


LYKENS, PA. 
Engineering representatives in principal cities 


“A DRY AIR-LINE NEVER RUSTS” 








BEAVER—gives you a choice of 
4 PIPE and BOLT MACHINES 


BEAVER MODEL-A 
A rugged, Heavy-Duty Ma- 
chine. Range % to 2”. Up to 
12” with Geared Tools and 
Drive Shaft. Bolts % to 2”— 
Weight 365 lbs. 


BEAVER MODEL-B 
A Middleweight Utility Ma- 
chine. Range % to 2”. Up to 
8” with Geared Tools and 
Drive Shaft. Bolts 4 to 142” 
—Weight 235 lbs. 


BEAVER MODEL-E 
A Lightweight Portable Ma- 





e* , chine. Range % to 2”. Up to 


“4 
x2 

BEAVER MODEL-C! 

A sturdy little Power Drive 
that converts Hand Tools into 
Power Tools—Range % to 
2”. Up to 8” with Geared 
Tools and Drive Shaft. Bolts 
VY to 1%”—Weight 140 Ibs. 


8” with Geared Tools and 
Drive Shaft. Bolts % to 1%” 
—Weight 185 lbs. 


PVA 


hed 


Write for NEW Complete Catalog! 
BEAVER PIPE TOOLS, 252-300 DANA AVE., WARREN, OHIO 





255 











How to idenDyyy 


A GOOD COOLING-TOWER FAN 








Get the records of as many batteries of large cooling 
towers as you can — towers which have been oper- 
ating a long time. Ask what fans were originally 
furnished. If any have been replaced by Hartzell 
fans, ask what fan will be used if more of the 
original fans go bad. If the originals were Hartzell, 
ask how they have performed. 

You'll get facts, not claims. 

Without long experience with any cooling-tower 
fan, a refinery must buy on claims. But when a re- 
placement purchase is made, the fan which delivers 
the air without failure will get the nod. 

Time after time, after one Hartzell cooling-tower 
fan has been installed on one tower of a battery, 
more Hartzells have followed as others went bad. 

It's the second-fan buyers who have identified 
the good cooling-tower fan. The ones who have had 
fan trouble. The ones who have found the best buy. 
Ask them. We'll rest our case on the facts you get. 

No matter what size tower you have, or plan to 
have, there is a Hartzell fan for it, from 40 inches 
to 22 feet in diameter. Smaller sizes are built of 
aluminum alloy, larger of Hartzite plastic, especially 
developed to resist damage from vibration, abrasion, 
acids and alkalies. All you need to do to insure 
excellent fan performance is to specify Hartzell fans. 
The industry has proved it. 


CLIP AND MAIL THIS COUPON NOW FOR INFORMATION 





ee 


PROPELLER FAN CO.|.... ; 
Div. of Castle Hills Corp Street & No. 
PIQUA perr.rR OMIO | city « sore 


f student, check here for special information [) 











PROPELLER-TYPE FANS AND BLOWERS — ROOF VENTILATORS — UNIT HEATERS + ENGINEERING OFFICES IN PRINCIPAL CITIES 
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VELDING...- it Automatic or Prater 
yee Oa _1S A FINE ART IN WYATT PLANTS 





@ Ability gained through long experience 
by WYATT craftsmen, plus the finest preci- 
sion automatic equipment procurable, plus 
carefully planned procedure of Metallurgists 





eliminates any problem in the welding of 
aluminum, nickel, copper and stainless steel 
of all types by our capable staff of welders. 
Facilities and equipment for preheating, 
postheating, stress relieving and quenching 
special alloys are available in our plants. 





re nae 
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STEEL PLATE FABRICATORS 
AND ERECTORS SINCE 1913 


if . 
le 
M*DO 

> 

DUBUQUE 


MANY PRODUCTS . . . ONE STANDARD. 


Here is one segment of our products manufac- 
tured for the oil industry — check valves to 
meet the specifications of any job. But no mat- 
ter how diversified our accomplishments be- 
come, one standard and one alone determines 
the quality of our products...to manufacture 
for the oil industry equipment efficient in de- 
sign and operation, machined from the finest 
castings, with the ability to withstand the most 
thorough test. 

The check valves shown on this page are ex- 


HOME OF THE SWING JOINT 


OIL EQUIPMENT e BRASS GOODS e 


amples of our rigid standards. And further, 
with them and all our products, we satisfy an- 
other of our aims: to sell the best goods possible 
at the most reasonable cost possible to the user. 
Featured above is Plate 220, Angle Check Valve 
Extractor. It consists of Plates 221, 217, and 
215 (the 31/.” pipe is not furnished). We will 
gladly furnish you with full information on 
our full line. Write us stating your needs and 
any information in particular you may want. 

A. Y¥. MSDONALD MBG. CO., Dubuque, Iowa 


PUMPS 


MsDonald 
Re 





